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1.01 NOI DAU 


Trong ngcinh xay citing can d ntidc ta, van de dtia ban betdng cot. thep 
mat can thani gia veto vice chiu uon ciing vdi dam thep da dtidc dp dung 
tit nhieu ndm ve trtidc trong cck cdu dtd. Tuy nhien do dieu kien khi hail 
nong dm va gidi phdp bdo ve doi vdi ket cau thep noi. chung cung nhti 
cdu thep noi rieng van con co nhting hart chi' Ben canh do vdi xu thetiep 
nhan chuyen giao cong nghe cdu betong cot thep ting suat trtidc thi edng 
theo ede phitting phdp due hang can being, due day dong thdi vdi yeu cau 
cap thief- Id xay ditng ede cdu vtiat song tren nhting quoc 16 , vi vay cac 
locti ket. cdu nhip thep chtia du’tic chu y nhieu. Trong ttiting lai, vdi nhting 
tied bo khoa hoc cua ngcinh xdy ditng cdu tren the gidi va nhting doi hoi 
phcit tnen giao thong, dcic diet la giao thong nhieu tang d ede do thi, Idn 
cua ntidc la, ket cdu nhip thep betdng cot thep lien hop vdi, nhting tiu viet 
ve kink tc ky thudi cua no, chdc chan se co mot vi tri. quan trong trong 
ede cong trin/i cdu. 

Tit cuon sack "Cdu thep betdng cot thep lien hdp" tac gia muon gidi 
thieu nhting vein dc ve ly thuyet va cau tao cua ket cdu nhip loai nay. 
Cuon sack chtia ditng cd noi, dung cti ban Idn chuyen sau. nham phuc vu 
cho cong tac thiet ke cung nhti nghien ctiu. Chung toi rat mong nhan 
dtitic nhting y kien dong gop cte tcii ban Idn sau cuon sach dtidc hoan 
thien htin. 

Cac tac gia 
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Chirong I 

KET CAU NHIP THEP LIEN HOP 
VA UNG DUNG VAO ngAnh xAy DUNG CAU 


1.1. SIT XUAT HIEN VA PHAT TRIEN CUA KET CAU NHIP THEP BETONG 


COT THEP LIEN HOP 


Ket cau nhjp thep BTCT lien hop la mot trong nhung dang ket cau alu duac sir dung 
klni pho bien tren nhidu nuoc trong cAu oto va ca trong cau xe lira. Do la ket cau lam tu' 
vat lieu thep va BTCT dupe lien ket chat che vdi nhau de cung tham gia chiu lire. Vat 
lieu thep a day thiro'ng la cac loai thep hinh, vat lieu BTCT co the la BTCT thuong hoac 
BTCT ufiig suat trude. 

Ket cau nhip thep BTCF lien hop hay gap nhat dudi dang dam thep ket vdi ban BTCT mat 
c;iu. Dam co the lam dudi dang dam don gian khi nhip nho va vira, hoac dam lien tuc khi 
nhip Ion. Ket cau nhip cac dang there kliac nhau nhudan, khung, vom it gap hon (hinh 1-1). 
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Co the coi ket cau nhip thep BTCT lien hop la loai tiling gian giO'a ket cau nhip thep 
va ket cau nhip BTCT. 

Phan tich sir phat trien ky thuat ciia nganh xay dung cau cho thay ket cau nhip thep 
BTCT lien hop duac san sinh tir ba xu huong sau day: 

+ Sir urng dung ngay cang rong rai BTCT nham tie! kiein thep; 

+ Sir hoan chinh ph<rn mat diu, dung mat ciiu ban BTCT. truing da dam BTCT (trong 
cau xe lira) co chat luong sir dung tot va tuoi tho cao; 

+ Sir co gang tao ket cau nhip thanh mot ket cau khong gian lam viec nhir mot ket cau 
loan khoi thong nhat chu khong phai la lap ghep cac ket can phang lam viec rieng re. 

Trong xay dung dan dung va cong nghiep cung sir dung ket cau thep BTCT lien hop. 
Mot trong nhung xuat phat diem ciia loai ket cau nay la ket cau BTCT co cot thep cirng 
vira lam nhiem vu cot thep chiu lire trong tiet dien, vira lam nhiem vu thav the dan giao 
trong qua trinh thi cong phan be long. Ben canh do loai ket cau nay co kha nang chiu 
lira, chiu tac dong cua moi truomg xung quanh cao hon va phan nao giam hot khoi luo'ng 
thep sir dung so vo'i ket cau thep don thuan. Ket cau nhip thep B1CT lien hop trong xay 
dung thudrrg duoc lam duoi dang vi keo, vom mai die, san ngan cac tang, cot nha hinh 
thuc o’ng tron nhoi be tong. 


1.2. PHAN LOAI VA CAC HINH THI C GAY TAO, DILI CHINH LING SUAT 
DO I V()I KET CAL NHIP THEP BTCT LIEN HOP 


1.2.1. Phan loai 

Trong ket cau thep betong cot thep lien hop, ty le gifra phan belong col thep va pluin 
thep co th6 khac nhau. Trong mot so truong hop vai tro phan thep kha nhb, chang Iran 
nhu' ket cau nhip co ban mat cau betong cot thep chi lien hop vo'i cac dam mat cau. 
Nhung ket cau nhip nay chi dang goi la ket cau nhip thep. Ngupc iai cung co cac ket can 
nhip ma phan trong lupng cac thanh thep khong lien hop vo'i betong rat nho be, nhu cac 
thanh treo hoac thanh xien noi he vom betong cot thep vo'i thanh keo cung bang betong 
cot thep. Loai ket cau nhip nay gan nhu la ket cau nhip betong cot thep don thuan. 

Xuat phat tir do nguoi ta thubng phan chia mire do ciia phan betong cot thep trong ket 
cau nhip thep betong cot thep lien hop lam hai loai: 

- Loai thu nhat la nhung ket cau nhip chi co phan ban mat cau lam bang betong cot 
thep, con cac bo phan khac hoan loan la thep. Truong hop nay ket cau nhip gan vdi ket 
cau nhip thep don thuan, bao gom cac dang nhu (hinh 1 -2): 

+ Dam hoac dan cau di tren co ban mat cau betong cot thep lien hop vai dam hoac 
dan chu; 

+ Ket cau nhip di duoi hoac di giua co ban betong cot thep mat cau lien hop vai lie dam 
mat cau, va he dam mat cdu nay co the cung tham gia chiu lire vdi dan chu hoac khong; 
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+ Ket cau nhip di dudi hoac di giu'a co he mat cau hoan toan bang betong cot thep va 
thirdng cung tham gia lam viec vdi dan chu. 



Ilinh 1-2. Ket ran nhip llinh 1-3. Ket van nhip co ban mat can va 

co mat can BTCT. nipt so bp plum Jam bang BTCT. 


- Loai thu hai la nhung ket cau nhip khong nhung co phan mat cau ma co ca nhung 
bo phan khac nira lam bang belong cot thep. Truong hop nay ket cau nhip gan vdi ket 
cau nhip betong cot thep hon, buo ghm cftc dang (htnh 1-3): 

+ Ket cau nhip cau dam di tren, cd ban betong cot thep mat cau d phia tren va ban 
mat betong cot thep d ca muc bien dudi. ciing tham gia chin lire vdi dhm chu; 

+ Ket cau nhip cau dan cd he mat cau va dam chug hoac thanh bien dirdi cung hoan 
toan bang betong cot thep; 

+ Ket cau nhip cd ket cau mat can la betong cot thep va mot so thanh, bo phan khac 
khong d mii'c mat cau cung bang betong cot thep. 

Ngay nay trong nganh xay dung cau ket cau nhip dam dac cd ban mat chu lien hop 
hay duoc sir dung hon ca. Cac loai khac it dupe su dung. 

1.2.2. Cac each gav tao va dieu chinh img suat 

Muc dich cua viec gay tao va dieu chinh ung suat trong ket cau nhip thep betong cot 
thep lien hop la nhiim tan dung sir lam viec cua betong cot thep, giam bdt sir lam viec 
cua phan thep va do do tiet kiem thep hon. 

Cd nhieu each gay tao ung suat va dieu chinh ung suat trong ket cau thep betong cot 
thep lien hop. Ap dung each nao la tuy theo dac diem thi cong ket cau va so do, dang 
thu'c cua ket cau. Trong tinh toan ket cau nhip theo phuofng phap trang thai gidi han, dd 
tranh nhdm litn khi chon lira cac tri so cua he so tai trong, ngudi ta phan biet giua gay 
ling suat tru'dc \a dieu chinh ling suat. 
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"Gay ung suat trude" la tao ra nhung nhan to lire khong phu thuoc a trong lirgng ban 
than ket cau. Chang han nhu bien phap chat tai phu hoac dung doi trong dat tarn thcri 
hoac vinh viin de tao ra trong ket cau cac nhan to lire. 

“Dieu chinh ung suat” la bien phap dac biet de thay doi hoac phan phoi lai nhan to 
lire do trong lirgng ban than cua ket cau, thirc hien bang each thay doi so do lam viec cua 
he thong trong qua trinh thi cong va chat tai bang timg phan trpng lugng ket can, chu 
khong co nhung tac dong dac biet nao khac. 

7.2.2. /. Gay ting suat trittic co the la: 

+ Cang cot thep, bo cap hoac cac thanh de nen ket cau. 

+ Dung kfch de ep ban betong cot thep. 

+ Gay chuyen vi thang dung hoac chat tai phu dd phan phoi lai noi luc giua hai phan 
thep va phan betong cot thep cua tiet dien, a day phiin ket cau thep dugc gay vong ngugc 
len khi chua thi cong ban betong cot thep. Sau khi da co sir lien hgp giua hai phan thep 
va betong cot thep thi cat bo cac tac nhan tao v6ng ngugc di. 

+ Cau tao doi trgng 6 doan mut thira cua ket cau nhip. 

+ Cang keo them nhung bo neo co tai goi, cac day cap cua ket cau nhip cau treo va 
cau day vang. 

7.2.2.2. Dieu chinh ting suat do trong licong ban than ket cau co the la: 

+ Cau tao kho'p hoac moi noi lam tho'i trong cac ket cau sieu tlnh; 

+ Khi thi cong thi de cac nhip bien cua dam lien tuc lam viec nhu mut thira. Sau khi 
ket cau da vong xuong dudi tac dung cua tai trgng do trong lugng ban than mo'i ke cac 
goi ngoai ciing de ket cau lam viec theo so do lien tuc; 

+ Sau khi tlnh tai da tac dung hoan toan mo'i Dp them cac thanh phu them, chdng han 
nhu trubng hgp bien ket cau dam thanh khung (trong he cau dam khung); 

+ Thay doi ty le giua cac phan tinh tai tac dung luc tnrdc va sau khi lien hgp phan 
betong cot thep vbi phan thep. 


That ra van d6 gay tao ung suat trude va dieu chinh ung suat co sir lien quan chat 
che vdi nhau, nhidu trudng hgp kho va khong can thiet phai tach biet va la mot khau 
phiic tap nhat trong viec thiet ke ket cau nhip thep betong col thep lien hgp, co tinh 
quyet dinh tdi mdc do hieu qua cua loai ket cau nay. Vi vay, khi tien hanh thiet ke 
can phai nghien ciru ky van de gay tao ung suat trude va dieu chinh ung suat, neu 
khong co th6 dan den nhung phuc tap trong thi cong, keo dai thdi gian xay dung va 
tang cao gia thanh cong trinh. 
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1.3. SO SANH VE PHUONG DIEN KINH TE - KY THUAT KET CAU NHIP 
THEP BTCT LIEN HOP 

Ve phuong dien kinh te - ky thuat ket cau nhip thep BTCT lien hop co nhung didm rat 
dang quan tarn khi so sanh vdi ket cau nhip thep dcfn thuan va vdi ket cau nhip BTCT. 

Can phai noi rang khai niem hieu qua kinh te ky thuat cua cOng trinh cau la dieu kha 
phuc tap. Db cap toi hieu qua kinh te ky thuat thong thirong ngudi ta nghT tdi gia thanh 
tdng hop cua cong trinh bao gom ca phan chi phi khai thac, nhan cong, thiet bi xay dung 
va thoi han thi cong. Ben canh do cung phai chu y toi chat luqng khai thac va hinh dang 
be ngoai cua cong trinh. Trong hoan canh khi dat nude ta san luqng va cong nghe san 
xuat thep con rat han che thi cung can phai xem xet tdi van de tiet kiem vat lieu thep 
sir dung. 

Nhin chung ket cau nhip thep BTCT lien hop khi mang so sanh vdi cac ket cau 
nhip thep don thuan va ket cau nhip BTCT co the thay nhung uu die’m va nhuqc diem 
nhu sau: 

Ddi vdi ket cau nhip thep co mat a'iu belong cot thep thi neu su dung mat cau lien 
hop se tiet kiem thep khoang 15 -r 20%. "riiem vao do co su lien ket chat che giua mat 
cau va ket cau nhip. do cung eua ket cau cung dupe gia tang. Trong Cciu xe lira co mat 
cau la ta vet go dat true lidp. tuy iinli tai he mat cau co phan nhe lion phuong an ban 
belong cot thep lien hop tren dd dal tai ray qua dem cao su, song mat cdu ban betong cot 
thep lien hop giam dupe chi phi sua chua bao quan, giu dupe ve sinh cho khong gian 
dudi cau. Ngoai ra do cung trong ca phuong dung va phuong ngang cua ket cau nhip 
cung tang hon. 

Ddi vdi nhip belong cot thep thi loai kei cau nhip thep betong cot thep lien hop chi d 
phan mat cau thudng ton thep hon tir khoang 1,5 s- 3 Bin. Nhip cang loti thi su chenh 
lech ve khoi lupng thep sir dung cang giam bdt di do tlnh tai trong lupng ban than ket 
cau nhip betong cot thep tang rat nhieu. Ket cau nhip thep belong cot thep lien hop ca d 
phan mat cau l&n cac phan to chiu luc chinh co the chi ton thep xap xi nhu ddi vdi kdt 
cau nhip thep betong cot thep don thuan, trong khi do khoi lupng betong su dung ft hon. 
Tuy nhien trong trudng hop nay co van dd phai bao quan chong ri tot cho nhung phan 
thep khong co belong bao boc. 
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Chirong II 

CAU TAO KET CAU NHIP THEP BTCT LIEN HOP 


2.1. T1ET DIEN NGANG CUA KET CAU NHIP THEP BTCT LIEN HOP 


Phan lan cac ket cau nhip thep BTCT lien hap dirge xay dung duai dang cau dam co 
ban BTCT mat can dupe lien ket vdi dam thep va thuoc loai cau di tren. Doi vai loai ket 
cau nhip nay, van de chinh trong cau tao la chon lira so dam chu trong mat cat ngang can 
neu dam chu co dang chu I hoac so lirong cac thanh dung cua tiet dien dam hop. Cung 
vai su tang chieu dai nhip hoac giam be rang cua cau thi vice giam bo't so luang dam 
chit la hop ly. 

Co hai khuynh huong giai quyet so luong dam trong mat cat ngang cau: 

+ Tap trung thep vao so luong it dam chu (thudng la hai) khi do se phai cau tao cac 
dam he mat cau. 


+ Dung nhieu dam chu de don gian ket cau mat cau, dat ban true tiep len dam chu. 
Do so luong nhieu nen dam clui tu'ong doi nho va cau tao co the don gian hon. 

Ngay nay khi nhip ldn thuong dung phuong an hai dam chu. Tuy nhien khi criu co be 
rong Ion, nhat la cau thanh phd, lai phai chon phuong an nhieu dam. Cau xe lira mol 
tuyen hau het chi co lam hai dam chu. 

Khoang each gitra cac dam chu dupe xac dinh theo dieu kien kinh te nhat, lien quan 
tbi ca phan mat cau. Doi vdi cau xe lira thudng xac dinh theo dieu kien do cung ngang 
va van de thong nhat cac kfch thuoc cua ket cau nhip dinh hinh, cluing han nhip trong 
khoang 33m v 66m, be rong cua mang da dam la 4m va khoang each giira cac dam chu 
trong pham vi 2,00 v 2,50m. 


Ban mat cau oto khi chi co hai dam chu co th6 lam be day khong doi hoac thay doi, 
lam be day thay d6i thi khong phai cau tao Ibp tao do doc ngang cau (hinh 2-la, b). 

h) V////A V// ////////y// 7 7//ZZA 
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Hinh 2-1. Ban null can 6 to. 
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Truong hop co nhichi dam thuong ban co be day khong dbi ma thay doi chieu cao vut 
de tao do doc ngang (hinh 2- 1c). Dal ban mat cau true tiep len dam chu la don gian nhat. 
Nliung ncu khoang each giira cac dam chu ldn ho'n ,v6m, thirbng bo trf dam doc dam 
ngang mat cau - dam doc co the ke tren he dang ngang cua dam chu (hinh 2-2). 



Hinh 2-2. Ban mat cau ke len Jam Joe va Jam chu. 


Ban mat cau cung co the vira ke len cac dam ngang va cac darn chii, lam vice theo 
ban ke 4 earth. 

d iet dien dam thep lien hop vbi ban betong cot thep thuong gap la tiet dien chir I 
(hinh 2-3). Ban betong co the khong co vut, co vut hoac trong mot so trubng hop con cau 
tao them subn. Ban khong co viit thi van khuon don gian, ban co vut de giai quyet tao 
doc ngang cau va chin momen gbi tot hon, ban co subn phat buy chieu cao lam viec cua 
tiet dien lien hop. Tuy nhien tang subn betong len mot chCrng mire nao se khong kinh te 
vi tin cbng khb khan plurc tap, mat khac anh htrbng nhiet do thay doi khong co lpi. 



Hinh 2-3. 7 iet dien Jam thep betong cot thep lien hap. 


Ohm thep cau tao tiet dien khong doi xung khi chiu momen duong; khi momen am 
thi lam tiet dien doi xirng. Chieu cao dam lien hop bang khoang 80% chieu cao dam 
thep don thuan cung chiu tai trong nhu nhau. 

Trong mot so trubng hop ngubi ta lam dam tiet dien hinh hop (hinh 2-4) 



Hinh 2-4. Dam co tie! dien hinh hop. 


Doi vbi loai tiet dien nay subn dam va phan day hop thubng lam bang thep. tuy nhien 
plain dav hop (bien dubi dam) cung co khi lam bang BTCT 6 khu vuc dam chiu momen am. 
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chang han b khu vuc goi giua cac can lien tuc. Subn dam co the’ cau tao la cac lam hep 
tiling dung hoac bo tri xien lam thanh tiet dien hinh thanh. Trong nhung nam gan day 
ngubi ta con lam subn dam ket cau nhip thep BTCT lien hop bang cac tarn thep ninh 
song hoac lam thep gap thay cho tarn thep phdng thong thirbng (xem b phan dubi). 

2.2. KET CAU NHIP THEP BTCT THONG THUONG 


Ngirbi ta dung thuat ngu ket cau nhip thep betong cot thep lien hop thong thirom de 
chi cac ket cau khong co sir gay tao hoac dieu chinh ufng suat. 

Ngoai nhung dac diem ve cau tao da neu b muc tren, noi chung phan thep ket nhip 
thep betong cot thep lien hop cung giong nhu ket cau nhip thep don thuan. 

Do co ban betong tham gia chiu lire nen clnibu cao dam thep b day nho hon; vb ket 

cau nhip don gian — = — + — va doi vbi ket cau lien tuc hoac mut thira ty so do con 

/ 16 25 


nho hon nua, vbi nhip dubi 100m — = — ~ — ; vbi nhip tren 100m — = — + — vi tai 

/ 20 30 / 40 50 


goi y = betong thong thudng day 14 -r 16 cm, khi khoang each giuacac 


dtim loti 5 -f- 6m co the tbi 20 -f 22cnn hoac hon nua. 


Doi vbi ket cau nhip don gian, ban belong col thep nitm b bien tren lnoan toan chi lam 
viec chiu ep nen cau tao khong co gi dac biet. Trong ket cau nhip lien tuc va mtit thia, b 
khu vuc momen am ban BTCT b tren se roi vao khu vuc chiu keo, ve mat cau tao ph<i co 
each xu ly rieng. Co may bien phap giai quyet sau: 

1. Cau tao cac moi bien dang de loai bo su lam viec ciia ban betong cot thep; 

+ Dung nhung moi ngang each nhau khoang vai met (hinh 2-5a). Cach nay co nluctc 
diem la nhieu khe bien dang. 


+ Tao mb'i noi doc giua ban BTCT 
va dam thep. Giua khe nay phai nhet 
mot loai vat lieu dinh, sao cho co thb 
bien dang truert dupe dong thbi de 
bao ve thep khong ri (hlnh 2-5b). Ve 
mat cau tao va bao quan moi bien h) 
dang nay rat phirc tap. 

O ranh gibi phan ban tham gia 
lam viec phai co cac neo tang cubng 
de chiu luc truot b doan cuoi. 


11 _ 

- 11 - 

- 11 - 
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Hinh 2-5. Bo tri moi bien dung. 
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2. Van cau tao b'inh tlurdng. nlurng khi tfnh loan thi khong ke su lam vice cua belong. 

Neo lien ket co the van bo tri hoac doi khi khong co ma coi luc trirpt Iruyen qua sir 

dmh kel va ma sal giua ban BTCT va dam. khong cau tao moi bien dang. Bien phap nay 
da thu up dung trong mot so cau do Phan vien thiet ke cau dudng Lien Xo tai Ki-ep there 
hien. nhirng sau phai loai bo vi xuai hien cac vet nut tren ban khong cho phep. 

3. Bo tn cot thep trong ban de chiu keo va tfnh loan dam bao han che khe nut. Bien 
phap nay tuy co ton them ft cot thep bo trf vao ban, song dupe bii lai la giam hot thep 
bien tren ciia dam thep. Ham lupng cot thep thtrong chi do 1-2%. 

4. Vita dung col thep chiu keo bo trf trong ban. vira cau tao khe bien dang giua ban va 
dam thep, day co the coi la ket hop cua bien phap 1 va 3. Ban BTCT 6 day lam viec nhu 
mot thanh cang phu do do tiet kiem thep dupe 5 -r 7%. 

Noi chung cac bien phap deu co mot nhupc diem Ion la phai giai quyet noi cot thep 
trong trud'ng hop ban lap ghep. 


2.3. KE i CAU NHIP THEP BETONG COT THEP LIEN HOP CO SUCiAV TAO 
V A 1)1 El CHINH llN(i SUAT 

Ket can nhip co gay tao va dieu chinh ung suat ciing phan chia lam hai loai: loai gay 
tao \ a dieu chinh ung suat nlurng khong can phai cang cac bo col thep cuong do cao va 
loai gav irng suat tnrdc nhbeang cot thepcirbng do cao. 


2.3. E Ket cau nhip co gay tao dieu chinh irng suat nhung khong dung bien phap 
cang cot thep cuong do cao 

Can tao ciia cac loai ket cau nhip loai nay ve co' ban khong co gi dac biel. Phuong 
phap gay tao va dieu chinh ring suat dupe thu'c hien nhb cac bien phapky thuat trong qua 
li'inh tin cong. sau kin da xay dung hoan chinh cong trinh thi so do \a cau tao ciia ket 
cau ve co ban khong khac so voi kel cau thep be tong coi thep thong thudng. 

Cac bien phap ky thuat de gay tao dieu chinh ling suai tuy theo ket cau nhip don gian, 
lien luc hoac null thira se co dac diem rieng. 

- Ke) cau nlup don gian: Ket cau nhip lien hop don gian khong lo phai dam bao 

cluing nut cho ban nen gay ung suat trude chi nham tan dung su' lam viec chiu ep cua 

betong, giam nhe su lam \ iec ciia phan thep \ a do do tiet kiem thep. Bien phap thudng 

nham tao nen su uon ngu'pc cua phan ket cau thep lru'6'c khi lien hop vo'i ban belong cot 

thep, sau khi da lien hop thi loai bo nguyen nhan tac dong gay tao uon ngu'pc. Dieu do 

co the thirc hien bane each ktch tir cac tru tarn, lao dam tren tru tarn co cao do cao hon 
. . . • 

mot chut, dung thanh cang lam thoi (hinh 2-6). 

Theo so lieu nghien ciru cua Dronov A. A, bien pluip gay ung suat trude nhu vay co 
the tiet kiem toi 30% thep. 0 day can clui y la khi chieu dai nhip ldn thi hieu qua kem di 
(\i dam thep to len nen anh lurdng ciia ban giam). va bien phap dung thanh cang tain 
phai co nhieu nhip de dung thanh cang luan chuyen nhieu lan. 
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Hinh 2-6. Dieu chinh dug suat tron g ket can nhip dam do'n t >idn. 


Ket can nhip lien tuc vd mat thda: Bien pliap gay tao va (lieu chinh ting suat a day 
vua de tiet kiem thep dong thoi cOng de giai quyet chong nut cho phan ban nam a khu 


virc momen am do hoat tai. 

Thong thirdng phuong pliap dieu chinh momen uon do tlnh tai co lpi hoii trong ket 
cau lien tuc. Co the doi voi dam chi^u cao thay doi thi nen tang momen am 6 goi va 
giam momen duong a nhip bang each ktch len tai cac goi gifra (hoac ha thap cac goi 
ngoai), hoac khi lhp rap va do belong ban thi cau tao cac kho'p tarn thdi bien thanh so do 
ket cau mut thira sau se bien tret vd ket cau lien tuc. Nguroti ta cung dung kich ngang de 
ep ban betong cot thep va dung chat tai phu de gay tao va dieu chinh ring suat. 

Mot cau 6 Nga do Vien thiet ke Leningrat xay nam 1961, sau khi lao dam thep da ha 
2 goi ngoai xuong 58cm, lap ban mat cau va hen hop lai, sau lai kich tra ve 58cm 
(hinh 2-7). Lam nhu vay khong nhQng ep ban belong cot thep ma con dieu chinh duoc 
ung suat do momen am giam di nhb ting suat do momen duong. 



66,00m 





66,00m 


/.A 

/s&Tyr 

J 



Ilinh 2-7. Ha goi hien de dieu chinh ifng suat 


Trong cau qua thung lung Lindbach (CHLB Due) co so do 8 x 37,5m = 300m. Nguoi 
ta cau tao 2 khop tarn bien ket cau nhip thanh 3 doan. Tai cac tru 1,4, 7 chi can kich cao 
len 0,30m, trong khi do neu de ca chieu dai 300m phai kich tai goi giua len t6i 4,5m tuc 
la gap 15 lan. Sau khi dat ban va lien hop lai ha cac tru 1.4, 7, ve vi tri cu (hinh 2-8). 



Hinh 2-8. C du qua tilling lun g Lindbach 
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Sau do. ngird'i ta dat Rich ngang a ban de ep ban va tao ra moinen tai tiet dien ma khi 
ha xuong cac tin 1.4. 7 dura dat dit. 

2.3.2. (Jay tao ring suat truroc bring bien phap cang cot thep curing dp cao 

Ket can thep belong cot thep lien hop co gav tao urng suat tru'dc bang bien phap cang 
cot thep curing do cao khong nhirng co iru diem ve kinh te ky thuat nhu da noi o tren ma 
con co dac diem tot nu'a la tiet kiem thep den mire toi da, vi khi do mot phan thep da 
dupe thay the bang thep cirong do cao. 

Co the chia ra cac loai sau: 

- Ket can co bo cor thep cifd'ng dp cao lain iihiem vn tlianh cang: 

Trong tnrdng hop nay bo cot thep hoan toan nam ngoai BTCT va chi lien ket a cac 
dam (neo 6 cac dau), horic them mot so didm tua tai chO uoii cong, khong co su dinh ket 
voi ket cau. De chong ri co the boc cac bo cot thep bang nhira du'Ong, composit... Tren 
hinh 2-9 la cau qua kenh Neckan 6 CHLB Dire. Giai phap nay cho phep tiet kiem thep 
25-37%. 

Iiong eric cau lien tuc bo cot thep co the uon len xuong. 



tzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZ? 1 * 


IM 



m 


5.00m 


Hinh 2-9. C 'an qua Kenh Neckan 

- Ket can co cot thep ciu'nig do cao dhih ket nliii’ng chiep dam thep: 

Dang ket cau nay do cac nha xay dung cau Xo Viet de xuat (N.A.Slovinsky, 
G.D.Pofxn ). Cac bo spi cot thep cao cap dupe cang 6 tren mat dam thep trong khu vue 
moinen am. va chi truyen lire ep len dam thep. Khe va ranh chira tren ban lap ghep 6 vi trf 
cac bo thep se dupe do belong, nhirng ban BTCT lai dupe ep truoc bang cac bien phap khac. 

Cau o’ Novokouznesk qua song Tom la mot so vi du: so do nhip 73m + 3 x 109m + 
73m (hinh 2-10). 



n n n 



n n 

I I l 




n n n 




Can tao kho’p tam 


Cap cac bo cot thep 


Dat ban va chat tai phu 


Lien ket bcin, bo tai phu 
va noi cac khop 


Hinh 2-10. Gay tao dug suat trong can a Novokouznesk. 
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Cac bo cot thep rai theo hinh so 8. mot dau neo co dinh, mot dau cang bang kich tluy 
lire qua cac neo tarot (hinh 2-11). 


Rd cot thep 



Hinh 2-11. So do ho tri neo va kich 


- Ket can co cot thep cu'diiy do cao dinh ket nhtOiy chi ep ban BTCT: 

Trong tnrong hop nay tuy theo phirong phap thi cong ban BTCT la lap ghep hay do tai 
did ma co the* co giai quvet cang cot thep theo kieu tirong tu' diim BTCT cang sau hcac 
cang tnrdc. Neu cang tnrdc thi co the dung dam thep lam be cang. 

O day can chu y giai quyet van de ban trupt tu do tren mat dam thep khi cang cot 
thep; Thirdng ngudi ta dung nhCrng con lan nho, sau do sc phun vOfa kin vao khe giua ban 
\a dam. Cung co thd dung ban thep irupt tren mat dam sau ban lien 1 ai (hinh 2-12). 


Ban thep truing Bo cot thep Neo cung Ban BTCT 



Hinh 2-12. Can too ctu) tiep yidp yiila ban va dam khi cany cot thep 

- Kei edit co cot thep eii'd'ny do cao ep toon ho tiet diet) lien hop: 

Truong hop nay cac bo cot thep co the nam trong ban (cac ranh chira san) va doi khi 
nam ngoai tren phan dam thep. De giam bdt luc trupt d dau neo cot thep, nen phan bo 
mot so bo cot thep neo d ban, mot so neo vao dam. 

Loai ket cau nay co uu diem: 

+ Tiet kiem thep nhieu hon \i thay dupe nhidu thep bang cot thep cudng do cao; 

+ Khong can cau tao cac bo phan de cho ban va dam trupt tu do doi vdi nhau; 

+ Phan bo cot thep de dang, khong phai tap trung ngay tren pham \ i dam thep nhu 
cac loai tren. 

Ket cau nay \ua gay ting suat trong thep, vira trong BTCT nen hieu qua cao hon so 
vdi ket cau thep ling suat tnrdc. Vi trong dam thep don thuan khong the tao dupe lire ting 
suat trude ldn (han che bdi on dinh ciia bien ciiiu ep), d day nhd co ban BTCT net cho 
kha nang tao luc ung suat trude tot hon. 


16 





2.4. KET CAL NHIP THEP BTCT LIEN HOP CAC HE KHONG PHAI LA 
CAL DAM 

Nhu a tren da noi, phan Ion cac ket cau nhip thep BTCT lien hap la cau dam. Tuy 
nhiin trong nhung nam gan day co xay dung mot so cAu dang dan, vom, day vang,... 
niang mau sac ket cau nhip thep BTCT lien hop. 

Ben canh do cung can phai noi tdi mot van de la khai niem lien hop thep va BTCT 
thong thud'ng dupe hieu la hai loai vat lieu tham gia lam viec cimg nhau trong mot tiet 
dien cua phan to ket cau. Nhung trong sir phat trien cua nganh xay dung cau, ngay nay 
con xuat hien sir lien hop cua hai loai vat lieu nay tren cac doan chieu dai ket cau nhip. 

Y tirong nay the hien trong cac cau kieu ExtraDosed dupe xay dung d mot so nude phat 
trien, cluing han nhu cau Ibigawa d Nhat Ban, co doan giua nhip lam tiet dien hop thep, 
con lai la cac doan dam hop BTCT vdi muc dich giam bdi tlnh tai d phan giua nhip, not 
co tung do duo'ng anh hudng noi lire Ion. Nhu vay ket cau nay cung la loai thep BTCT 
lien hop nhung theo chieu dai. 


Ket eau thep BTCT lien hop cung hay dupe ap dung trong cau dan (hinh 2-13). Cau 
dan co mat crlu di tren sir dung ban BTCT mat cau lien hop vdi thanh bien tren dan chii 
chiu nen mang lai nhung hieu qua dang ke. Cric thanh dan lam viec vdi luc doc do do 
phat huy dupe kha nang cluu lire cua BTCT thay the phan thep cua tiet dien thanh. Dac 
biet la do cung cua thanh tang len nhieu do do tang cudng van de on dinh, mac du cac 
thanh bien tren nay con phai lam viec chiu uon do banh xe cua hoat tai true tiep de len. 
Trong cau dan lien tuc, ban BTCT dupe lien hop vdi ca bien tren va bien dudi cua ket 
can nhip. 



Hinh 2-13. Ket can nhip dan tliep BTCT Hen hap 

Do rAng tiet dien thanh dan lam viec vdi luc doc cho nen neo lien ket giua phan 
BTCT va phan thep chu ye'u cau tao d vi tri cac nut dan, dieu do cung cho phep xir ly d t 
dang lion khi can loai bo su tham gia chiu luc cua ban BTCT trong nhung thanh dan lam 
viec chiu keo. 
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Doi vo'i ket cau nhip cau dan, nhieu tru'dng hop ngudi ta chi thirc hien giai phap lion 
http phan mat cau (hinh 2-14) 
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Hinh 2-14. So do mat cat nyany ket can nhip dan chit lien hop phan mat can. 

Tien hinh 2-15 la so do cdu he thong lien hop lam tu ket cau thep BTCT lien hop. O 
day dam cirng cua he lien hop dupe lien ket vo'i ban BTCT mat cau. Thanh bien deo do 
duoi cua he lam tu BTCT co tiet dien dug iron. O cac doan lien tru giira co cau tao cac 
bo cap de gay ung lire trade trong tiet dien dam cirng BTCT lien hop. 




Hinh 2-15. Ket can nhip tliep BTCT Hen hop tip tinny irony can he lien hop 


2.5. MOT SO CAU CO KET CAU NHIP THEP BTCT LIEN HOP 


Nam 1958 theo thiet ke cua Vien Lengiprotransmost (Lien Xo cu), cau dam thep 
BTCT lien hop nhip gian don tren dudng old bac qua song E-nit-xay (Nga) vo'i chieu dai 
87,2m da dupe xay dung. 

Cdu vupt qua dudng Salbris (hinh 2-16) co nhip don gian 36,6m, nhung dupe cau tao 
ban BTCT ung suat trude 0 ca bien tren va bien dudi dam. Mat cat ngang dam co tiet 
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then hinh hop voi strail dam lam itr tarn thep phang c6 cac siron tang ctrang dung va 
ngang lien ket bang moi ban. Ban BTCT ben dtro'i diroc cau tao mot phan la do ciiu durac 
iln eong ilieo phtrailg phap day va cac bo cot thep UST dirac cang ngoai mot so la tarn 
thoi trong qua trinh thi cong. 



b > 39,60 



Cnu Geschnitztalbruke a Ao co so' do 70 + 5 x 84 + 70m nam tren doan dtrong cong 
ban kinh R = 600m, tiet dien la dam 1 co chibu cao kliong dbi h = 3,5m, ban mat BTCT 
mat cau due loan khoi day tir 23cm ~ 38cm (hinh 2-17). Trong khu virc momen am cua 
dam ban BTCT kliong lien ket voi dam thep nha cau tao moi noi doc va ngan each vai 
pham vi ban lam viec chiu nen bang cac khe noi theo phtrong ngang cau. 
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Dang ket cau nhip khung mut 
thira ldn dau tien dupe ung dung 
cho cau Petrorski a thanh pho 
Kiep (Ucraina) vao nam 1949. 

Tuy nhien cau loai nay co nhip 
ldn nhat dai 121m la cau bac qua 
kenh Volga-Don mang ten 
V.I.Lenin (hinh 2-18). Dae diem 
cua cau nay la khi thi cong l4p 

Hinh 2-18. Can khuny mut tlu'fa qua kenh Volya- Don 

hang dam thep tir hai ben bef, co 

chat doi trong 6 phan mut thira, do do momen dirong a giCra nhip giam gan bang 0. Dau 
mut thira dupe ghi xuong bang thanh keo xien manh bien he thanh ket cau khung. 

Cau Cognac (Phap) la cau dau tien tren the gioi ap dung y tuoug thay the siron dhin 
bang thep tarn hinh song. Cau co so do lien tuc ba nhip 31 + 43 + 31m (hinh 2-19), be 
rong cau 11,7m, sudn dam bo tri nghieng va cau tao tu thep tarn hinh song, cot thep irng 
suat trude dupe bo tri trong ban betong. Theo phuong doc cau cb cac bo col thep irng 
suat trude cang ngoai, cac dam ngang dupe cau tao dPng thdi lam nhiem vu diem tua 
chuye'n hudng cho cac bo cot thep cang ngoai. 











C 'tut ! fonumi <\hat Ham ...o kct can nliip kitting lien lue ha nilip 44 + 4/ + 36111 . be 
ipng eau 1 1.4m. \a\ dune, mar: !99K iliinli 2-2(4 lien kct giii'a ban BTCl vo'i su'b'n dam 
tlk-p bang each eau tao cot thep ban dal xuyen qua car 16 tarn si ran ihtm ma khong phai 
sir dune ban bicn. 



Hmli 2-20. ( ,/i< llo'.ttini 


lhnh 2-21. ( an Don 


Iren lhnh 2-21 la loan eanh eau Dole (Hhap). kct eau dam lien tuc voi tong ehieu dai 
4 c )7.om. ehieu ilai nhipehinh SOm. ehieu rong eau 14.3m, hoan thanh xav dung nam 1444. 

Hung gtong nlnreau llontam. eau Dole difoe tin cong theo plurong phaj) diie hang can 
bang, co ban lien \ a dirni bang HT( 4 l S I va suon dam tir thep lam limit song. 

('au Maupre o Hhap eo mat eat ngang rat dae thu {1 1111 1 1 2-22). la eau dam lien tue vb'i 


so do K 24 0 f 44. 


47.24 - 30,40 r 3 3.45 - 47.25 + 44,50m. be ronu eau la 12m. 


suon dam eung la the]) lam limit song. 
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lhnh 2-22. ( tin MtUiprt 

( o tnrb'ng hop ngu '61 la khong eau tao suon dam dae ma lam thanh he thanh nhir dan. 
do la ke eau nliip eau .Ac-boa {Hhap) dirt re xay dirng nam 1986. eau Sylan (Hhap). eau 
T'omimioa iMiat Ban! (lhnh 2-23). 










Hinh 2-23. M 


idv the him su'o'n 
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Neo lien ket ban BUT vdi phan thep trong ket can thep BTCT lien hop la mot chi tiet 
cau tao quan trong va dac thii cua loai ket cau nay. Neo chong lai sir trirot va tach giua tarn 
BTCT' vdi ket cau thep diroi tac dong cua tai trong. su thay doi nhiet dp, hien tupng co 
ngot cua belong, dam bao sir lam vice dong thdi cua tiet dien lien hop hai loai vat lieu. 

De lien ket ban BTCT vdi phan ket cau thep co nhung dang neo co ban sau day da 
dupe sir dung: 

+ Neo cling; 

+ Neo mem; 


+ Neo lam tir cac doan thanli Iron hay goi la neo cot thep; 

+ Neo bing bu long cu'dng do cao; 

+ Neo pec-fo-bon lam tir cac ban thep co khoet 16. 

Tren co so aic dang neo co ban nay co the che tao ra cac kieu neo khac phu hop tfnh 
chat cua cong trinh. 

Doi vdi neo ctrng sir truyen lire gifra hai phan belong va thep true tiep qua mat betong 
tiep xuc giua betong va canh neo, belong co nhirng bien dang nen cue bp. Neu dp cung 
cua neo giam ddn thi sc chuyen thanh neo mem. 

Doi vdi neo cot thep bd tn nghieng theo chieu lac dung cua luc trupt thi sir dinh bam 
be mat betong vdi edi thep chong lai luc do, giam di sir ep mat trong betong. 


2.6.1. Neo bdng cot thep 


Nam 1939 d Thuy Sv lie thoiig neo "Alpha" da dupe cap bang phat minh. Cau tao cua 
loai neo nav la cac doan cot thep xoan oc ban dinh va bien tren cua dam thep (hinh 2-24). 
VP sau neo cot thep xoan oc dupe thay the bang cac kieu neo cot thep uon theo hinh 
ziczac, cac doan cot thep da! nghieng hay dat dung nhu cot thep xien va cot thep dai han 
dinh vao bien tren dam thep (hinh 2-23). 





Hinh 2-24. Neo he thony "Alpha" 



Hinh 2 -25. Mot so kieu neo cot thep. 
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2.6.2. Neo mem 


Neo mdm c6 the’ la cac thanh thep tron co mu dugc han dtnh vao mat bien dam thep 
hoac cac doan cot thep hinh quat sanh cac doan thep hinh L,I (h'mh 2-26) 



Hinh 2-26. Mot so dong neo mem 


2.6.3. Neo curng 


Neo cumg xuat hien dau tien tai Lien Xo cu va duroc ung dung kha rong rai. Cac neo 
nay thudng lam tu cac doan thep goc co han them cac sirefn tang cirdng hoac cac doan 
thep hinh khac nhau (hinh 2-27). 



Hinh 2-27. Mot so dong neo ci'fng 
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Prong nhirng nam 50 cua the kv tnroc tai Tiep Khac da ap dung loai neo cirng lien 
tuc nhu Iren hinh 2-28a. Sau do Boida. Kulis va Poretrin da dua ra cac dang neo lien 
tuc hinh 2-28b va hinh 2-28c. 





Hinh 2-28. Mot so dang neo lien tuc 


i u diem chii yeu cua loai neo 
rung la khong so hi hu hai trong 
qua trinh van chuyen lao lap diim 
(hep. Tuy nhien neu thi edng ban 
BTC I lap ghep thi co dieu phirc 
tap la phai chira cho de bo trf neo. 
Ben cauh do cung can chii y la ddi 
vo'i cac loai neo nhu Iren hinh 1 -27 
se co irng suat tap trung Ion va de 
gay nut tren dinh neo. 


2.6.4. Neo pec-fo-bon 


Neo pec-fo-bon thuoc dang neo 
cirng, lam tir cac doan ban thep 
dang neo lien tuc nhirng co 16 
khoet. Tren hinh 2-29 gidi thieu 
loai neo pec-fo-bon. Cac 16 khoet 
rat thuan lpi khi c&n bo tri cot thep 
ban dong thdi cang tang kha nang 
lien ket giua ban va dam thep. 
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Hinh 2-29. Neo pec-fo-bon 


2.6.5. Neo bang bulong cirbng dp cao 

Thong thuong sir dung bulong cuong do cao de lien ket ban BTCT va ket cau thep khi 
ba n lap ghep (hinh 2-30). Sir truyen lire giira ban BTCT va ket cau thep nho ma sat a mat 
tic-p giap giua chiing. Sir lien ket cang hieu qua neu truck: khi dat ban co cau tao mol lop 
m-ong vfra xi mang va elite biet tot neu la lop vira keo epoxy. Can chu y la lire ep xft 
truyen tir bulong cuong do cao len tain ban rat Ion, cho nen phai co giai phap de betong 
bun khong bi ep va. 
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2.7. Sir DUNG KET cAl.) NHIP THEP II I ( 1 LIEN HOP O \ IK I NAM 


O nude la can co ket can nhip ihep BTCi Hen hop dan lien la dang can dam. dupe 
xav dune mini 1945 iron tuven dirone Momi Duotm - D irony 1 iu\ iiuli Quane \inli. 
Then so lieu cua Cue Duong ho Viet Nam, tfull den lining 10-1995 tin lien cac qubc lo 
co 615 can \’6'i long chicu clai la 22.600m sir dung kct can thep lien hop vo‘i ban Hid . 
Cac loai can nay chii veil la kct can dam don gian, cluing ban nhif can Md'i a Nga Tir So 
I la Npi. can Van Dien Iren Quoe lo 1A. can Be)i Chang o' huven Lap Thach mill Vmh 
Bluie. Can Doan Vi bac qua song Da\ tlnipc tinh I la Nam, theo duel ke ban dau noni 
1976 du' kien sir dung 6 nliip B I’CT L S I nhip 33m. nhung sail do irong Loan eanh kho 
khan ve \ al tir non da lliav bang dan T66 lien hop vdi ban BUT 



Iltnh 2-31 . Can Ben Chani> t/\ inh Plate 


Can Ben Chang (hiiih 2-31) ba nhip don gian 3x2Sin ki ket eau nliip thep BTC I lien 
hop dau lien co sir dung giai phap tlieu ehinh irng sua’i o' mnVc la. Nho kadi lien iru tain 
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cloi vdi hai nhip bien va dung quang treo doi vdi nhip giua nen chi vpi dam I 800 dinh hinh 
da co the vuot nhip 28m ma khong can phai tap them thep vao bien dirofi dam. Cau duoc 
(lira vao sir dung nam 1992 den nay van tot, khong can tcfi bien phap kv thuat b6 sung. 

Cau Do Quan a thanh pho Nam Dinh co tong chieu dai 436,55m dupe bo tri theo so 
d6 5 x 18 + 2 x 33 + 42 + 63 + 42 + 4 x 33, co doan giua 42 + 63 + 42 la cau dam thep 
HTCf lien tuc (hinh 2-32) tiet dien khong doi. Cau dupe hoan thanh nam 1994. 


















Chirif'iig III 

TINH TO AN NOI Lire VA BIEN DANG 
DO TAI TRONG VA UNG SUAT TRUOC 


3.1. CAC GIAI DOAN LAM VIEC VA DAC DIEM TINH TOAN KHI GAY TAO 
VA Dl£u CHINH ltn<; SLAT 


3.1.1. Cac giai doan lam vice 

Tmh toan cong trinh bao gom hai birdc: tmh loan noi lire trong cac phan to cua ket 
cau. tmh toan kie-m tra ket can Iheo cac (lieu kien \'6 b6n, ve on dinh, ve chong mbi, ve 
do cirng va v6 chong nut. 

Doi vdi ket cau thep belong cot thep lien hop. de nghien curu noi luc can phan tich cac 
giai doan lam viec cua ket cau. So giai doan lam vice cua tiet dien diroc xac dinh bai so 
luomg cac bo phan cua tiet dien kin 1 not tham gia chin lire. 

Thong thirdng ket cau nliip diroc thi cong theo cac biroc la lao lap dam thep ra vi tri, 
roi tren nhung dam thep do sc lien hanh do belong ban mat cau hoac lap ghep ban mat 
cau, khong can thiet lap dan giao san dao chong do'. Sau khi da tao dupe sir lien ket chat 
che giua phan betong va phan thep. nghTa la ket cau da la dam thep BTCT lien hop, nidi 
thi cong tdi cac bo phan khac nhu cac lop mat cau, phan lan can bo hanh. Trong trudng 
hop nay ket cau thep betong cot thep lien hop eo hai giai doan lam viec: 

- Giai doan I tirong ung sir lain viec ciia dam thep; tai trong la trong lupng ban than 
dam va ban BTCT. 

- Giai doan II tirong ung su lam viec cua dam thep lien hop vdi ban BTCT; tai trong la 
cac lop mat cau, lan can bo hanh cimg vdi boat tai. 

Truong hop mot vai bp phan tiet dien tham gia lam viec ciing mot luc (chur khong 
phai Ian Iircrt) thi so giai doan sc it lion so ho phan tiet dien. Trai lai neu so do tfnh toan 
cua ket cau hoac so do tac dung cua tinh tai co thay doi trong qua tiinh mot giai doan thi 
giai doan lam viec se diroc phan lam cac burdc nho. 

De xac dinh mot each ro rang khai niem giai doan lam viec, ckn dinh nghTa chfnh xac 
thuat ngir "tham gia lam viec". 

Doi vdi ban BTCT thi tham gia lain vice lire la diroc lien ket chat che vdi ket cau thep 
hoac dupe gav tao ung siuit tnrdc d tren ket cau thep trude khi lien ket. 
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Dot vdi cut thep ctroiig do cao thi tham gia vao lam viec la khi cang cot thep. 

Su phan n'ch noi lire theo cac giai doan lam viec chi gidi han dirdi tac dung cua tai 
trong va gay tao dieu chinh ung suat. Cac noi lire do nhung nguyen nhan nhir co ngot 
cua belong, anh hudng nhiet do thay doi.... san sinh trong giai doan lam viec cuoi ciing 
se tilth loan rieng cho thuan lien. 


312. Xac dinh cac noi lue thco giai doan lam viec trong nhurng truong hop gay 
tao va dieu chinh irng suat 

Trong cac ket can thep BTCT lien hop co gay tao va dieu chinh irng suat, ngoai cac 
noi lire do tai trong tmh va boat gay ra con cac noi lire do gay tao va dieu chinh irng suat. 
Doi voi truong hop dieu chinh bang each cau tao hoac noi cung cac moi noi hay cac 
khdp. thiot lap hoac do bo tru tarn, them cac thanh sau khi chat mot phan tai trong tinh 
(noi cluing la cac nhan to lire ngoai) thi chi co sir thay ddi noi lire do phan tai trong tinh. 


Khi dieu chinh cac nhan to lire ngoai thi: Noi lire se xac dinh b4ng each tong cong 
cac noi lue trong nhung giai doan va nhung bude cua moi giai doan xac dinh theo cac so 
do lud'ng irng cac giai doan va cac bude. Chang han nhu tiet dien cua ket cau sieu tinh 
him vice theo hai giai doan, va dupe didu chinh khdng nhung trong giai doan I theo cac 
bude a. b. .. m.i ca trong giai doan II theo cac bude c, d... thi momen uon trong cac giai 
doan se la: 


M' - M ga + M“ b +... 

M 11cr = M sc + 1VP‘ +...+ M cr + M 1 ' 

Trong do: M ( R - do tir bien (chi co trong he sieu tinh) 

Khi gav tao ling suat trude bang each chat doi trong, cang cac thanh neo co, chuyen 
vi goi ke... thi noi lire trong giai doan se cong them voi noi lire do cac bien phap gay tao 
Ung suat trong giai doan do: Vf du bien phap tien hanh trong giai doan II: 

M 1 = M gl 

M ,icr = M gil +M ! + ... + M cr +M 4 


Trong do: M r - do gay tao ting suat. 

Cac bieu do ve tren hinh 3-1 la ung voi bien phap dieu chinh goi giua de gay ep trude 


trong ban BTCT va giam nhe sir lam viec cho tiet dien goi. 


Viec gav tao irng suat trude khi kern theo dieu chinh noi lire giua phln thep va betong 
cot thep thudng co dac diem la tao ra lire ngirpc dau trong ket cau thep trude khi lien ket 
lien hop voi plum BTCT. Sau khi da co sir lien ket giua phan thep va BTCT se cat bo luc 
dieu chinh. 
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Hinh 3-1. Bie'u do ndi life ting vdi bien phdp dieu chinh pdi t>Ufa 
Neu ket cau lam viec hai giai doan: 

M 1 = M yI - M f 

M"‘ cr = M gl1 +M r + M CR +M q 

Hinh 3-2 giai thieu mot vi du dieu chinh noi lire trong ket cau dam lien hop hep 
BTCT don gian. 



Ilinh 3-2. Bien do ndi life front.> dam don pain 







Mac dii ta tliav tai nei dieu giira M = ML + NT'khong tliay ddi nhu khi khong co gay 
u'ng suat va dieu chinh noi lire, song thuc te ting suat irong ket cau thep da giam di va 
trong phan BTCT da tang len. 

Ket cau la tinh dinh nen khong co M ( R do tir bien gay ra. 

Khi gav ep trude ban BTCT bang 
each dat kich nam ngang thi ban da 
tham gia lam viec tnrdc khi lien ket 
vbi dam thep. 

Ddi vdi dam don gian the hien H'mh 3-3, Gay ibi# suat bang each kich ban BTCT 
trong hinh 3-3 trong giai doan II co 2 
birdc "a" va "b". 

Budc "a" la gay ting suat tnrdc. Luc ep trong ban hay lire keo trong dam thep tai tiet 
dien each vi tri kich mot doan x se xac dinh theo edng thuc: 

N"' a = N’ = P k - f.g h .x 

Trong do: f - he so ilia sat giua ban va dam; g h - trong I irong ban than ban. 

Tu N r se xac dinh ra M 11 ll = M 1 trong dam thep. 

Khi gay ep tnrdc bang each cang cac bo cot thep cirdng do cao, tac dung cua lire cang 
truyen cho ket cau gib'ng nlur ngoai lire tai nhung vi tri neo co va uon cong cac bo cot 
thep. Thong thudng lire trong bo cot thep va ket cau can bang lan nhau. Ddi vdi ket cau 
tilth dinh ddi ngoai. lire cang cot thep khong gay ra cac phan lire goi. Trong nhung 
truemg hop ket ca.ii sicu tinh ddi ngoai thi co the sail sinh cac phan lire goi tu can bang. 

Khi cot thep u'ng suat trude co nhieu bo khong keo dong tlidi thi trong bo thu "k" (trir 
bo keo cuoi cung) lire se giam di N k N do cang cac bo "i" sau no: 

Ni=iNi 


pi. pk 



Trong do: Nf k - lire giam trong bo "k" do khi cang rieng bo "i". 

Sau khi co cac lire trong cac bo cot thep se xac dinh dupe ndi lire trong ket cau do gay 
tao irng suat trude. 

Dirdi tac dung cua tai trong. tiiy theo dibu kien lien ket giira cot thep cirdng do cao va 
ket cau ma so dd lam vice cua ket can hoac van nhu cti hoac them do sieu tinh. 

3.1.3. Luc irng suat trude kiem tra, luc ting suat trude tieu chudn va cac loai mat mat 


Khi gay tao u'ng suat trude thi lire irng suat tnrdc kicim tra la khai niem co ban nhat, 
do la luc do dupe kin gay irng suat. Neii dieu chinh noi luc thi khai niem co ban se la 
phan lire goi tira (do kich) kiem tra. chuyen vj kiem tra va tai trong tinh kidm tra. 
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Ben canh lire ring suat truoc kiem tra, mot khai niem ve lire cung khong kern phan 
quan trong la luc ring suat truoc tieu churin. Do la tri so lire ring suat truoc thuring co 
nhat dupe dua vao tinh toan trong mrii thrii ky lam viec cua ket cau. Tuong ring cac 
truring hop dieu chinh noi luc se co phan luc goi tua tieu chuan, chuye’n vi tieu chuan va 
tai trong tinh tieu chuan. 

Co hai dang lire kiem tra: 

- Luc kiem tra truoc khi neo cot thep Nj, (C) dupe do bang rip luc ke cua kich. 

- Lire kiem tra sau khi da neo cot thep Np CT) dupe do bring dp dan dai cua cot thep 
horic bien dang cua ket cau. 

Tri so chenh lech giua hai loai luc kiem tra tren chfnh la nhung mat mat trie thoi: do 
la mat mat do bien dang cua neo va mat mat do sir ma sat: 


N 


r(CT) 

P 




F 

P 


Trong do: Np - mat mat do neo; Np - mat mat do ma sat 

Trong thoi gian dau sir dung con xuat hien cac mat mat do chung cua cot thep 
Np va do keo cac bo cot thep khong dong then Np . Sau mot qua trinh nua se xuat hien 

^ / Cl? 

toan bo mat mat do tri bien betong (va ca ep xft cac moi noi) N p . Ngoai ra con co mat 

mat do co ngot cua betong, phan nay dupe ke vao to hop phu cac tai trong khi tinh toan 
ket cau. 


Tlnh toan cac mat mat cung tuong tu nhu da nghien criu o giao trinh ket cau BTC3 
ring suat truoc. Rieng mat mat ve tri bien va ep xft moi noi trong ket cau thep BTCT lien 
hop se tinh dong thoi voi tac dung cua luc ring suat truoc va tai trong thanh ly thuyet tinh 
co xet den tri bien. 

Mat mat do co ngot cung se tinh nhu mot phan tinh ve co ngot rieng biet. 

3.1.4. He so sieu tai cua luc ring suat truric va dieu chinh ring suat 

Luc ring suat truoc tinh toan va luc ring suat truoc tieu churin khric nhau boi he so sieu 
tai n r . Khi dieu chinh ring suat thi n r se dua vao tri so chuye'n vi, luc kich... 


Neu dam bao dupe 3 dieu kien sau thi cho phep n r = 1: 

a) Gay tao horic di^u chinh ring suat tien hanh truoc khi cho phan BTCT tham gia lam 
viec va trong so do tlnh dinh. 

b) Cot thep curing do cao de gay ring suat truoc khong co cho uon cong. 

c) Co it nhat hai each doc lap dang tin cay de’ kiem tra lrin nhau khi ki6m tra gay tao 
horic dieu chinh ring suat. 
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Ncu khong dam hao cue dicu kicn iron thi n, lay gia in >1 hoac <1 tuv thee cac u'nh 

loan sao cho b.u !oi Tri so cu ilie cua n r dirge quy dinli irong quy pham tmh loan kei 
eau iihip ihep BTCT lien hop. 

Khi dicu chinh ling suai bang each thay ddi so do ket can thi trong qua truth chat tinh 
lai van dung he sieu tai eua tmh tai. Trong truong hop nay n r khong dira vao. 


Cac In so n vit n, irong lung tinh loan eua cac giai doan co gay tao hoac dicu chinh 
ling siial chi dirge co mot gia tin. 


3.2. CliN(i THAM CIA LAM MIX CI A BETONd COT THEP VA THEP 
TRONd TIE I DIEM LIEN HOP 


3.2.1. (iia thict ve tinh chat dan hoi cua betong 

Belong co dac diem la bien dang khong ly le vdi ling suai. chin kco kein va chiu ep 
khong dan hoi. Tuy vay irong tat ca moi tinh toan ket caii nhip ihep belong col thep lien 
hop van bat dau vdi gia thict betong lam vice dan hoi huh chat khong dan hoi chi xet 
qua liinh thurc tinh loan dicu chinh chu veil bang cac phiioae phap can diing vii khi duvet 
ve euong do. ve moi \a thong util tUa Cat lied dlCll. 

I rong cac bin loan sieu tinh. khi xac dinh noi lire eua ket can thep belong cot thep 
Iitm hop. xu lam vice eiia belong dirge eoi la dan hoi vii tv so giua modun dan hoi cua 

thep Iren betong n - Tb mol gia tri khong phu tluioe ling suai kco hay non, va anil 

1 1 irong cua su khong lham gia cua mol plian net cl ion (khi hi kco nut) hoac chuyen l u clan 
hoi sang deo dirge bo qua. 


3.2.2. Anh liming tmoi giua betong cot thep \ a thep toi noi luc 

Cac s.) lieu iliuc neliiem va cone tiinli neliien ciiu lv thuvet deu cliung minh la tinh 
chat dim hoi cua nidi hen ket giua ban BTCT x a dam thep anil hudng khong dang ke t6i 
su phan phoi noi luc va line suai giii'a cluing dudi nic dung cua tai trong. M.K.Borodish 
dua Iron ly thuye't tliai h to hop lien ket dim hoi vdi nhau cua giao su A.R.Rjanishin 
nghien uiu himg? loot an iam thep BTCT lien hop don gian, cho thay ket qua tinh 
loan chtnh lech khong J mg kc m- voi gia thiei del diem phang cua kei cau thep 
BTCT bin hop 

Neii tai moi noi hen hop giua BTCT va thep co xuat liicn bien dang truol thi mot plian 
tat trong trong giai doan 11 se killing tiuyen eho net then lien hop cliiu, mii se pluin cho 
dam thca \ a ban BTCT i ien re (g s vii g c )• 
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Neu goi A - do trupt turang doi giua 
ban BTCT va dam thep tai dau cua dam 
lien hop co nhip / (hinh 3-4) thi: 





Hinh 3-4. Giua ban Bid va dam I hep 
co hien dang tnfol 


Toan bo tai trong g 1 + g 11 se phan phoi nhu sau: 

Dam thep chiu g 1 + g s , 

Ban BTCT chiu g c , 

Dam lien hop chiu g 11 ~-g s -g c +q . 

Khi nghien cuu dam lien hop cau xe lira nhip 45m, cho thay irng vbi A = 1mm, irng 
suat o bien dirdi dam thep tang len 0,6%, ling suat trong ban BTCT giam 3%. Trong thire 
te sir dung cong tiinh thi A nho hon nhieu va su phan phoi lai irng suat con nho nfla nen 
hoan toan co the bo qua. 


3.2.3. Phan ban BTCT tliam gia vac tiet dien tinh toan eiia dAm lien hop 


Phan ban betong tham gia vao lam viec ciia tiet dien tinh toan - hay thtrong goi la be 
rong canh ban tham gia lam viec dirpc xac dinh tren co so sao cho ung suat Ion nhat thire 
te (phan bo khong d6u) xap xi bang voi irng suat tinh toan (coi la phan bo deu). Sir phan 
bo irng suat trong ban khong giong nhau tren chieu dai nhip: o goi phan bo rat chenh 
lech. 6 doan giua nhip tuong doi dong deu hon. Tuy nhien be rong tinh toan cua ban lay 
theo dieu kien lam viec 6 doan giua nhip. Doi vbi tiet dien gan goi vSn an toan vi irng 
suat phap khong Ion lam (momcn nho), con doi voi lire cat thi irng suat tiep tinh ra sc Ion 
hon thire te. 


B6 long canh ban tham gia lam viec dupe xac dinh nhu sau: (hinh 3-5) 




Hinh 3-5. De xac dinh he rong canh ban tham gia lam viec 
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Khi 


/ > 4B 


b = B / 2 

/ < 4B b = s + 6h,, < B/2 va > / / 8 
/ > 12C c = C 

/ < 12C c = s + 6h b < C va > / /12 

Trong do: 

/ - chieu dai nhip tinh loan cua dam chu. 
h h - chieu day trung b'inh cua ban. 

Cac kv hieu khac dirge the hien tren hinh ve. 

Then lieu chuain AASHTO 1998 thi be long canh tham gia lam viec lay: 

- Ddi vdi dam giira la tri so nho hon cua B; / /4 va 2s + 12h h . 

- Ddi vai dam bien la mol nua bd rong canh dam giua cong vdi tri so nho hon cua 
/ / 8:s + 6h h va C. 


Neu ban BTCT vira lien hap vdi dam chu, vira lien hap vdi dam doc thi khi tinh loan 
dim doc sc lay be rong ban tham gia lam viec theo dieu kien trong tarn tiet dien lien hop 
nam \ao mop dudi ban. Con khi tinh dam chu sc kc ca tiet dien dam doc nam trong 
pham y\ canh ban tham gia chili lire nhirng dira vao he so didu kien lam \’iec 0.9. 


3.3. TINH TO AN ANH Hl()N(; Tlf BIEN CUA BETONG VA EP XII CAC MOI 


N()I BAN LAP GHEP 


3.3.1. Quan he giira bien dang va dng suat do tir bien cua betong 

Trong ket can thep belong cot thep lien hap hien tuang tir bien cua betong din den su 
phan phoi lai ndi lire giira belong va thep, kern theo sir giam irng suat trong belong. 

Co nhicu plurang phap tinh tdi tir bien trong ket cau thep betong cot thep lien hap. 
Nhieu tac gia phuong Tay xet tir bien dong thdi vdi sir xuat hien co ngot cua betong va 
co ngot nav lai anh hirdng den tir bien. Cac phuong phap tinh nay rat phuc tap. 

Phuong phap tinh tdi tir bien trong ket cau thep belong edi thep lien hap do giao su 
E. E.Gibshman nghien cuu urang ddi dan gian han. dua tren gia thiet la bien dang va irng 
suat khi tir bien tuan theo ciing quy luat. Giao su E.E.Gibsman con dua ra mot phuong 
phap tinh gin dung va don gian nliat dua \ ao mddun dan hoi co hieu E d( = 0,4E C 

Dudi day gidi thieu plurang phap tinh cua giao su N.N.Strelesky da dugc chap nhan 
trong quy pham CHul I - 84 cua Lien Xo cu tinh ket cau nhip thep belong cot thep lien 
hop co ten goi "phuong phap ban mong" dua tren ca sd plurang phap tinh cua Gibshrnan 
nhung cd don gian di ddi chut. 
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Xet sir lam vice cua dam lien hop 
diro'i tai Hong tinh. Cat mot doan L co 
cac dac trirng hlnh hoc khong d6i 
(hinh 3-6). 

Ky hieu doi \ oi muc trong tarn tiet 

J C- 


h — 

- - - —p - - - | 

—■' 

\ 

1 

i 

\ 

1 

i 

- i 

_L_ 


/ 




L 



dien betong: 

CTq U) - u'ng siiat ban dau luc ep; 


G C((l} 


Ec 


bien dang tuong doi 


luc ban dau 

r| c - bien dang deo tirong doi do tir bien; 

cT( R - ting s ii fit do lit bien (do giam ting suat); 

.OR 



: CR G < 


E c 


— bien dang dan hoi tuong doi do sir giam irng suat; 


::| K - r) ( . -c k k - do tang bien dang tuong doi do xuat hien tir bien; Ben canh do la \ac 


dinh eric thong so tir bien sau day; 


Thong so ve thav doi u'ng suat irons belong: a 




_CK 


a. 


cm 


Thong so vc thav doi bien dang tu'ong doi trong belong: 


P 


CR OK 

c c nt--4c 


J J 

'C(O) ! 'C(Mv 


Vlodun dim hoi co hieu cua belong: 


E..„ = 


G C(0) a c 


CR I Cl- 

°V 0) a C 


J , „CR ,/ 
Erin, + £ 


C(Uj-"°C C Cni) ; M. 


Dirdi nie dung eua o 0lM trong belong (khong lien ket voi thep) tin bien dang- tuong 
doi (tu do) do tir bien qua thoi gian t sc la: 

/ 

il c .(t) = ip K Cc { , n (l -e k ' ) 9 k C - 1 ' 1 ” c ') 

E(- 

Prong do: (p k - dae trims tir bien. bang tv so sura hi n da ig cuct rung (khi tir .Men tir 
do) tren bien dang dim hoi. Thirons co the lay <p k = 1,5. 
k - lie so bien tin toe do \uai hien tir bien 
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I rons thoi gian tit sc c6 gia tang cua bien dang tnans doi do tir bien: 

dr) kt dt 

E c 

Nhurng trong ket cau thep belong lien hop. tu' bien xuat hicn khong tir do va do do irng 
suat trong betong sc la mot dai lu'ong thay doi tlieo thoi gian cpOt). Neu coi rang ung 

m at do tir bien cung thay doi theo quy luat cua bien dang do tir bien va coi a c la dai 
luong dircrng: 

C R i. \ C R /1 -- k i \ 

a c (0 = cr c (I —e ) 

^c(t ) = o[. (0) ~c7c R (l) = ac (l) > -CTc R ( 1 -e" kl ) 

Thay gia tri cua o[(t) vao bidu thi'rc cua gia so bien dang b tren 


tide 

Lay iich phan: 

n< o 

Khi t = oc (thirdng t = 2-3 nam) 

n c = 


Tk_ 

Ec 


a 


cun 


-a[- R (l -e' kl ) 


ke~ k, dt 


1 

( K 


K=f 

1 17 e , i 

CT cu» 7 f] c 

kl ) (1 e K ’) k! 

I) 12 c 


J 


( Pk 


CT C{(n 


_CR 

a c 


(a) 


1 rong phiro'ng trinh (a) co 2 an so r) c v ’a c> c nen phai tim mot lien he thu hai giira 

chiing de giai. Do la do bien dang dan hoi cua phan thep (va ca cot thep trong ban) cung 
vc')'i betong van tuan tlieo luat tiet then phung. 

Tren doan L bien dang la c^L = (q c -c£ R )L. Neu bo qua do cung cua ban (gia 
th.iet ban mong) doi vbi true cua no thi tac dung cua betong do tir bien gay ra mot lire ep 
N* R dat b mure trong tarn tiet dien betong. va ngirpe lai do anh hirdng cua phan thep thi 
belong cung bi lire keo gia tri N^ cung dat tai diem av. 


CR Olc-sc R )E 


Ny = 


Tst.c 


(b) 
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Vai 5 


L 


LZ 


ST.C 


EcFjj- 


■ + ■ 


C,ST 


^S^ST 


- bien dang dan hoi cua thep trong doan L khi co lire ep 


don vi dat tai mdc trong tarn cua betong (gia thiet khong co ph&n betong). 


Chu y r4ng n£ r = ac K F c va = 2T— dong thdfi ky hieu 5 C C = 


CR, 


CR 


: CR 


07 


L 


E C F C 


- bien dang 


dan hoi ciia betong trong doan L do lire don vi, tir (a) va (b) se giai ra duac: 


_cr - 
<t c - 


nc = 


2cp K 5 


K'-'C.C 


2(^ST,C + ^C,C ) + ^K^C.C 

29k (§srr,c + ^c,c) 


-a 


C<(>) 


2($srr ,c + $c,c) + 9 k^c,c 

Tir do se co cac thong so tir bien: 

_ 2tPK^C,C _. 

(2 + cp K )5 C c + 263^ 

_ ^tPK^ST.C 

(2 + cp K )5 CC + 25 ?r c 

2§st,c + (2 — 9k )§c,c 


'C(O) 


a 


P = 



F = 


Hinh 3-7. Ban HICT co siCt'/n irony 
dam thep HI'CT lien hop 


2( 1 + 9k )^st,o + (2 + 9k )^c,c 

Trong nhung truang hap d^m thep BTCT lien hap cau tao ban betong co sirdn dam 
(hinh 3-7) nhu a c&u Ben Chang thi khong the ap dung ly thuyet ban mong, ma phai ke 
tdi do edng chong uon cua ca ban. NCS Nguyen Binh Ha theo duong loi "phuang phap 
ban mong" da xay dung "phuang phap ban co do citng" dirdi day va cho ket qua hap ly 
dang tin cay. 

Hay xem xet bat dau cua hien tuang tir bien tu do. Neu trong betong chiu tac dong 
cua ung suata c (do tai trong thuang xuyen), thi bien dang tuang doi ciia tir bien tu do 
phat trien theo thai gian t duac xac dinh theo cong thurc Dishinger sau day: 


Hc(t) =T 1c( 1 - e " k ') = f^ a c( 1 - e_kt ) Khl t ^ 00 rz> T| c =-^O c 

b c h c 

Trong do: 

k - tham so toe do tat dan ciia tir bien; 

Tl 

ip K - dac trung cuoi ciing ciia tir bien, cp K = — ; 

E c 

q c - bien dang tuang doi cuoi ciing ciia tir bien tu do cua betong; 
e c - bien dang tuang doi dan h6i cua chinh irng suat nen a c ; 

E c - modun dan hoi ciia betong. 


38 



n c 



Hinh 3-8. Bieu do hieti demy vt) dug suat do tit bien gay ra 


Trong ket cau cau dam thep lien hap vai ban BTCT dudi tac dung cua tinh tai thudng 
xuyen, chung ta xet doan co chieu dai L, mat cat ngang khong thay doi. 

Tai trong tain cua mat cat ngang chiu nen cua belong co: 

Ung suat chiu nen ban dau (ct^ ) va tuang irng co bien dang tuang doi dan hoi ban 


dau co ngan cua BT: e r(0 j 


°C(o) 

~\T~' 


Nhu vay bien dang tir bien tu do sc la: T|q ( ^ = — o ( ./ () j (1 - e kl j; 

Er 


Va do gia tang cua tir bien se la: dr] r = —•CTq () ,ke kl dt; 

E c 

Nlurng there ra Oqq lai thay doi do co tir bien va la Oq^; 

Can cu theo gia thuyet cua E. E. Gibshman theo thdi gian sir phat sinh ung suat do tir 
bien, thay d6i theo chfnh quy luat cua bien dang: 


CR _ CR 

a r /.\ — a, 


•ki » 

>C(,)- U C j 

Nhu vay ung suat trong ban BTCT dupe bieu thi bang cong thirc: 

_ CR __ CR /, -kl 

Gri<\ — ^C(O) CT C(i) Or I 1 C 


’C(.j 


C(0) 


y. CR . -J S. X, * 

Trong do: a c - Su giam cuoi ciing cua ung suat nen do tir bien va tuang urng co bien 
dang tuang doi dan hoi cuoi ciing do su giam irng suat trong betong: 


— ^ CR 
S CR _ CT C 

SC E. 
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M CR \j|CR X/fCR CR r? 

C — a c 1*0 Zst C 

Trong do: 

pn pp v % 

, N sr - Lire doc tac dung vao phan betong, phan thep; 

M? , - Mo men tac dung vao phan betong, phan thep; 

Do phan betong va phan thep co cung do cong nen: 
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M™ 


He Ic EsIst 


Vay 
Suv ra: 


M 


CR 


\] lR 

A I s - f - 


: S I ST E c I c + E s I ct 


M™ = M cr 


Esisrr 


E< If + E s Isr 


_(.Rr j 
°C ' C Z SI' C 


Es^st 


Ec^c + EsIst 


Thco gia thict tiet dien phang. bien dang cua dam ihcp tai trong tam betong xac dinh 
11 ico edng thure sau: 


.C'R 

E* f' — 


I lay: 


pCK 


T 1c sc ~ 


Es 


N™ Mst 

—S_ + — - z 

F st Ss 


ST C 


CR r; 

a C ‘V , / ST.C CRp 

O c 


Es 1st 


F 


ST 


Isr 


Ec^c + Es^st 


. CR CR P 

n< -;c r " a c h 




Z ST.C 


EsEst Eplp + Egl^ 


(d) 


Giai he 2 plnrong trinh (c) va (d) de tim cg K va r\ c . 


C'R 


lhav c[- R = —vao plurona 1 rtnh (d) va chuven ve la co: 

E c 


CR 

n c = a c 


-STC 


V EsEst E, r J ( - + H S I ST j 


+ — ! tliay r) c vao phirong trinh (c) 

Ec i 


CR 

(7 C = 


9 k 


E C F C 


-ST.C 


EsEsr E c I c +E s I st 


+ 1 + 


9k 


a c(<>) 


9 k 


EcEc E r fy z STC 

- -T - 

EsEst E c ! c -f- E S I ST j 


+ 1 "f 


9c 


' a Ci'n) 


May: ci£ R = 


9k 


c 


n, 


1 ( z sr.c 

Est j 

' 1 ST 

n, 


■ CT r(») 


1 + 


9k 
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Dat 


S kn 


"C ST 


ST 


+ I 


n. 


ST 


CR 

se co: o c = 


9k 


9c , 
2 +5t " + 1 


■a 


C(0) 


Tir nhung ket qua dat dugc se xac dinh dirge quart he ung suat do tir bien va ung suat 
ban dau trong betong: 


a = 


9k 

0,59k+ s kn +l 


Va tuong ung quan he giura cac bien dang: 



<P K S kn 

0,5<p K + s kn + 1 


r p 

Nhu vay khi tinh dirge a Va p theo cac cong thuc tren se tim dugc ct c , va tir do co 
the tinh dirge ung suat do tir bien cua betong gay ra lai cac tho cua tiet dien datm thep 
lien hgp voi betong cot thep. 

Trong cac cong thirc cua cac thong so a va P o tren neu bo qua do cung cua ban 
betong E C I C thi se nhan dugc cac cong thurc tuong ung cua N. N. Strelesky. 


3.3.2. Hien tuong ep xit moi noi cua cac ban !dp ghep 


Bien dang do ep xit moi noi xua't hien do su khong khit chat 6 mat tiep xitc giua cac 
khoi betong voi phan betong trat moi noi. Bien dang nay thuong phu thuoc khong dang 
ke vao be day moi noi. Ngoai ra con co bien dang cua betong trat moi noi. phu thuoc do 
chat betong. Cac bien dang nay dem co tinh chat phi dan hoi va khong hoi phuc, do do 
cung co anh huong den sir phan phoi lai noi luc trong ban BTCT va dam thep giong nhu 
bien dang tu bien cua betong. 

Theo quy trinh bien dang ep xit moi noi Aj 6 mot moi noi dugc cho sin va ung voi 

ung suat ban diu bing R c . Con irng suat ban diu nho hon R c se lay bien dang giam di 
theo ty le. 


Tuong tu nhu tinh tir bien, trong doan L se co: 


_ S CT C(0) 

J r7 


Hien tugng ep xit moi noi cung duoc xem la didn bien giong nhu tir bien va tinh ciing 
voi bien dang tir bien voi dac trung: 
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<p 


nc + n, 


E C(( I) 


(p - <p K + 






LR f 


Khi khong co nhirng so lieu nghien curu co the lav gia tri cua Ajnhir sau: 

- Neu ket cau phan belong co anh hirdng khong tot den viec trat kin moi noi chang 


han ban co suron vut cao: A. 


mm. 


- Neu moi noi ban ho' tren mat de trat vira belong: Aj = 0.5mm. 

- Neu moi noi co cac dau cot thep chd dupe han noi lai: = 0 


3.3.3. Tinh toan anh hirdng tir bien va ep xit moi noi trong ket cau tinh dinh 


Trong ket cau tinh dinh. tir bien va ep xit 
nidi noi chi lam thav ddi ung suat va bien 
dang trong betong va thep chu khong gay 
not luc phu. 

De xac dinh su thay doi ung suat va bien 
dang do tu bien \a ep xit moi noi dau tien 
phai tinh ung suat mat mat trong belong lai 
mure trong tarn: 


°c ~ aa C(o) 

Tu dcS tinh dupe noi luc trong betong 
va thep 

n£ k =ct[1 r f c 

dat tai trong tarn phan tiet dien betong (keo 
trong betong va ep trong thep). Sau do tinh 
ra ung suat va bien dang trong phdn thep 
theo nhu’ng cong thurc thong thuemg. 




Hinh 3-9. De tinh ling suat do tu bien va 
ep ,\it moi noi 


Tren hinh 3-9 la \ i du tinh ung suat do tir bien va ep xit moi noi trong mot dam thep 
betong cot thep lien hop don gian: 

Ban ddu xac dinh M ; do luc dieu chinh va tinh tai giai doan II. Xac dinh ung suat 
trong betong: 


a c ( (» -' 
a ct(<>> 


M 


^C.STC 

m' 

w 

vv cr,sTC 
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Can cti ting suat a mep CTc,- ((m dti xac dinh xem co phai tinh toi tti bien khbng cli cu 
kien Oq (()) > 20% R c B , o day R c B la cuong do cua betong khi uon) 

Xac dinh dac trimg cp trong doan gitia dam L c - doan co liet dien khong doi, va tin n: 

L r 


ST.C 


L c | L c XCst 


Es^st 


E s Isr 


^c,c _ 


E C F C 


Sau do tfnh ex. Tuy ex chi trong doan L c nhimg tip dung gan dting cho suot chieu dai... 


Ung suat mat mat do tti bien va ep xit moi noi = -ao C(l)) ttic dung tai trong tan 
tiet dien betong, va tren co so do se co phan thay doi ting suat trong thep: 


_CR _ CR r: 

a i,sr - a c b c 


4" - 


i z 


+ ■ 


C,ST 


w. 


v ‘ST v i.ST J 

Bien dang chung cua dam do tti bien va ep xit moi noi cung tfnh tti so do dat lie ep 
N^ k = o^ K F c dat tai trong tarn phan betong. 

3.3.4, Tinh toan anh hirong cua tti bien va ep xit moi noi trong ket cau sieu tinh 

Trong ket cau sieu tinh, bien dang tti bien cua betong va ep xit moi noi khong mting 
lam phan phoi lai noi lire gitia cac phan betong va thep ma con gay ra noi lire phu. Ffnh 
toan anh hirong cua tti bien va ep xit moi noi 6 day phtic tap hon nhieu vi sir xuat hi on 
noi lire va phan phoi lai noi lire dien bien tti tti va co anh hirong ltin nhau. 

Muon xac dinh noi lire phu can phai biet bien dang do tti bien trong he co ban theo 
phuong cua cac ain so lire thtia, ma cac bien dang nay lai phu thuoc vao ca noi lire phu. 
Vi the bai toan nay thirong phai giai theo phirong phap dting dan: ban dau xac dinh noi 
lire vdi gia thiet bo qua anh huong cua tti bien, sau do can cti vao ket qua do dti xac dinh 
noi lire phu lan thti nhat. Tiep tuc xac dinh noi luc co ke den noi lire phu vtia tim ducc de 
lai dira vao noi lire do xac dinh noi lire phu lan hai. Cac biroc tinh toan cti lap nhr vay 
cho den khi co lai giai chinh xac. Voi phuong tien tinh toan la may tinh dien tti th giai 
bai toan nay khong kho khan gi. 

Trong nhitiu truong hop chi ctin han che bai toan trong buoc tinh gan dung thti ihat. 
Khi do trinh tu tinh toan nhu sau: 

Can cti vao ket qua cua bai toan sieu tinh voi gia thiet he hoan toan dan hoi xac di nh 
cac noi lire ban dau la va N 1 " cung cac ting suat trong betong o[. {1)) . 

Dira vao Gq 0) dti tinh mat mat ting suat trong betong o^ R . Xac dinh cac chuym vi 

A icR theo phuong cac tin so luc X, do noi lire N^ R = o^ R F c truyen tti betong sanj ket 
cau thep. 


44 



Iicp ihc<> la linh cac chuycn vi . O day sc dal cac luc don vi vao he co' ban gom 

ca ihcp Ian belong voi modun dan hoi cd hicu l£ on -. 

Ci mi lie plurong tiinli chinh Lie dc xac dinh cac an lire Xf' R do lu bien va ep xil moi 
ndi, va xac dinh cac noi lire \l (l \ N u \.. do tir bien va ep xil moi noi. 

Sail cling la xac dinh ling sual long cong: 


G 


.OR 


= a 


cm 


+ a 


Ck 


o 


a< 


1 11 nig i!d 

n' k - do ihav di >i ling sual do lir bien. 

cr* K - irng suat d noi lire phu do 
lir bien. 

Khi \;ic dinh a 1 do N! M ' va N !< 
(hi dac I rung hinh hot tua mil then co 
ca plum bieiong vbi modun dan hoi co 
hicu lg. (l . 

Dnoi day la vi tin v mnb nr linh 

man mot dam lien uie 

Chotlam lien luc 3 nlnpcd- gay lao 
va dicu eh i h ing sual lucVi 'inh uii 
bang each gay ebuun \i th.-ug goi 
lira (hinh 3-10). 

Sail khi giai dam lien me > ■> dupe 
bien do M 1 b in dau 

M' = VI'" + M " 

1 u do xac dinh: 

M 


^Ui 


W, 


el_i- ri ,_i:_„ L * .. b 






r-—----1 

a 

1 - 

2 

[. 

f f 

cS 5 

L_ ii _L 


\ t 

-y TT j- 

* 

_ \U _. 


- 

v ;ll 

/ 

S 


r I 

p w? 



)V1 


•^df 

m 

L 

J 

_Lr 

pup^ 





-^mTTrrnffl . 


rrntln-r>.. 








-^Ltj JJJ l]JJJJJJJXPrx=r^— 

-^a^cEnxoiiilLU^L 1 ^*" 


M. 




VT-' 


^.QXDdiiLljjllinipma^ 


IImh 3-10. Dc filth clam lien fin 


Net lieu kien cd phai link loi lir bien hay khong (o[-, |(l) > 20% R cr ) 

(dia ai irung ca ‘ tloan L,. L>. L, lie! then khong doi va da xac dinh dupe ip,d STC 
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pn 

Co the tinh a c nhu sau: 


_cr _ _/ _/ 

°C ~ a C(e) a C(0) 


M' 


W, 


a 


C(<») 


C.STC 


Sau do xac dinh bieu do trong dam thep do sir phan phoi iai ring suat: 

X4 CR _ CRrr 7 
[VI ST — a c rpZf 


C^C.ST 


va cac bieu do M,,IVL do an lire don vi X, = 1, X 2 
Tiep theo lfnh cac chuyen vi: 


A I.CR “ Z f 

^2.CR = Z | 

6 


M.M 


CR 

ST 


Ecl< 


dx; 


S 1 ST 

MA^dx: 

E s I s - r 


'll 


ZJ M| 


F I c 

C S 1 ST,C 


■dx; 


822 = Z [ 


M; 


^12 ~~ Z j 


E s Isr.c 

M,M 2 
F I c 

*-'S*ST,C 


-dx; 


dx; 


Lap he phuong trinh chinh tac va giai: 

5 n Xf R +5 12 Xf+A 1CR =0 
5 2 l Xf R + 5 22 X 2 R + A 2CR =0 

Tri do xac dinh bidu do momen M CR do an lire phu do tri bien va ep xit moi noi: 

M cr =M,Xf R +M 2 Xf 

Va bieu do M /CR = M' + M CR de xac dinh ring suat loan phan mot each true tiep: 


ct /cr = 


M' + M cr 


W c 

vv i,ST.C 


Ung suat loan phan: a = + G; + 


M 


CR 


W' 


sr.c 


Cac ky hieu ve dac trung hinh hoc cua tiet dien lien hop nam trong cac bieu thric 6 
tren, chi so "e" ham y la khi quy doi tiet dien tuong duong can tinh voi modun dan I 161 
co hieu cua betong E dT . 
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Chuong IV 

TINH TOAN TIET DIEN DlOl TAG DUNG CUA 
TAI TRONG VA LUC UNG SI AT TRUCK: 


4.1. CAC T IKI' CHI AN TRANG THAI (HOI HAN VE CU()NG HO VA CAC 
TRU’()NG HOP TINH TOAN CUA TIET DIEN 


4.1.1. Sir lam vice ciia betong trong ket cau thep betong cot thep lien hop 

Quy pham llico trang thai gioi ban chap nhan de xuat ciia G.S. Strelesky vc bieu do 
lain vice cua belong (a, r.) trong ket can hen hop thep BTCT gom hai doan thing 
(hinh 4-1). Trong doan AB coi belong lam vice lioan toan dan hoi vai E c , trong doan BC 
coi belong o' trang thai deo: ting suit khong 
tang (R <; ) mi hieit dang phat I l ien clio dm 
khi dat to'i gia tri gioi hail hie belong bi 
pha hoai. 

Tuans line ma thiet nav. tilth loan se dira 

Co v j 

iren hai tri so gioi ham 

- Cuong dp tmh loan cua belong R ( ; A 

- Bien dang lirong doi gioi han cua 

belong A c . Hinh 4-1 . Bieu do qiian he a, I'ci'ui belong 

Bien dans do tir bien khong ke den Iren bieu do. I ini suat va bien dans do tir bien 
duo'i tai trong unit (ke ca ep xft moi noi) dupe ke vdi ting suat va bien dang dan h6i ban 
dau. Uiig suat \a bien dang ban dau lien lie vdi nhau boi doan AB, con khi ling suat tdng 
cong do Ion lion R t thi tmh toan se theo doan BC. Nhir vay ting suat trong betong bang 
R ( con bien dang se xac dinh qua bien dang cua plum thep. O day vail de linli tai bien 
dang tir bien khong eon y nghia gi. 

4.1.2. Cac tieu chuan trang thai gioi han va cac trubng hop tinh toan 

a) Truong hop ket cau nhip cau chiu inomen dirong nghia la betong chiu ep; Vdi gia 
thiet vd sir him vice cua belong nhu tren va thep van lam vice trong giai doan dan h6i 
(nhir khi tinh ket cau thep don tliuan) till cac lieu chuin de xac dinh trang thai gioi han 
ciia tret dien lien hop se la: 
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- ling suat keo tai mop bicn diroi dat tai cuOng do tmh loan cua (hop khi udn R s s 


- Uiig suat ep tai mop bicn Iren dal toi tri so m : R SB - vdi no, ia lie so dieu kien lain 
viec (se trinh bay ddudi) 

- Bien dans’ trolls’ betdnsz dat toi tri so sndi ban A, 

He so dieu kien lam vice m, xet toi anh hirdng cua ban belong ciidng lai sir phat men 
bien dang deo cua bien dam lien ket vdi no co the lay cac gia tii sau: 

Kin a c <0.6R t in, = 1.2 

0.6R r <cr ( . <0.8R C m 2 = I.I 

ct c > 0.8R ( m-, =1.0 

CuOng do tmh loan cua thep R SB lay bang R so neu nhu ling suat do lire doc chiein 
uu the. 


Ddi vdi belong trong ket cau thep BTCT lien hop thirdng co be day ban khdng Ion do 
do khi pha hoai thirdng xay ra lien toan tiet dien vi the do biim dang A t non lay ddi voi 
trong tain ban la A t = 0.0016. CuOng dp tinh toan cua betong R t lay bang: 

R c = R t li khi >1,2 

o c - 

R c =0.9R r({ khi 1,2 >^>1,1 

a c 

R c = R ( r , khi ^<1,1 


Dua tren gia tliiet ve sir lam vice cua betong va thep ciing xoi cac lieu chuan (rang 
thai gidi han se co ha trudng hop tmh loan kiem tra ben cua tiet dien hen hop chin 
momen duang (betong chiu cp), (hinh 4-2). 



Ililih 4-2. Hit'll (Id lint> Midi irony tict dien lien hop 


+ Truong hp'p A: ca plum thep va phtin belong cot thep ciing lam vice trong giai doan 
dan hoi. 
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f Truong hop B: betbng lam viec deo con phan thep va cot thep trong ban lam viec 
dan hoi. 

+ Truong hop C: loan bo phan BTCT dbu lam viec deo, phan thep lam viec dan hoi. 

Dieu kien db .xac dinh cac trubng hop tinh toan A, B, C la dira vao tri so cua ung suat 
trong betong xac dinh vbi gia thiet lam viec dan hoi (co k i den tu bien va ep xit moi noi 
trong nhung trubng hop can thiet): 

Ung suat tai trong tarn tiet dien betong: 


a r = 


1 


( m"- cr 


N 


V. ^C.STC FsTC , 


li.CR ' _ 

_cr 

(Jr 


Ung suat tai mep: 


°cr =' 


( m"' cr 

V ^cr.src 


N 


I.CR b 


CR 

-o Cf 


STC J 


- E 

O day n, = —— la ty so giua modun dan hoi ciia thep tren betong; 

E c 

(Cac cong thirc tinh ung suat tren ung vbi gia thiet ket cau lam viec theo hai giai doan). 
Non Oq < R c thi se tinh theo trubng hop A; 

Neu a c > R c va neu co col thep thi kern theo a c < —■- se tinh theo trubng hop B; 

n. 


Neu o c > R c va neu co cot thep ma cr c > — se tinh theo trubng hop C. 

n, 


b) Trubng hop ket cau chiu mbmen am va betong chiu keo: 

Khi betong roi vao khu lam viec chiu keo thi co the xay ra cac kha nang sau day: 

- Do betong dupe ep trubc bang each di6u chinh hoac gay tao ung suat trubc ma dubi 
lac dung cua boat tai \4n chua xuat hien keo trong belong; 

- Ung suat do hoat tai vupt qua ung suat ep trubc trong betbng nen gay ra keo; 

- Betbng khong dupe ep trubc va do do dubi tac dung cua tai trong se xuat hien ung 
suat keo. 

Khi tinh toan ve cubng do se tuy theo tri so ung suSit tai mep cua phan betbng ma 
chung ta hoac co tinh su lam viec dan hoi cua toan tiet dien betbng, hoac la hoan toan 
khong ke den phan betbng. Cot thep trong betbng van tinh trong moi trubng hop. 

Tieu chuan de xet xem co tinh den phan betbng tham gia lam viec hay khong la tri so 
ung suat b mep betbng cr cl co vupt qua ung suat tbi han o :J hay khong. 

Doi vbi cau xe lira hoac doi vbi cau oto va cau thanh pho ma trong phan betbng cot 
thep co cot thep spi cubng do cao (bo cot thep, bo cap) thi = 0 . 
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Doi vdi cau oto va c4u thanh pho ma trong betong cot thep khong co cot thep cudng 
do cao thi cty = R CT (cudng do tinh toan khi keo cua betong). 


Ung suat tai mep cua betong a ct dupe xac dinh vdi gia thiet betong lam viec dan hoi, 
va trong trudng hop can thiet co xet den tir bien va ep xit mdi noi. 

Trong cau oto va cau thanh pho ma phan betong cot thep khong co bo tri cot thep spi 
cudng do cao can phai chti y tdi tri so ung suat tai mep Idn nhat trong mot to hprp tai 
trong o c , max ; phai dam bao dieu kien o CT max < R CT mdi dupe ke den tiet dien betong 

khi tinh loan. cr ct max nhieu khi do to hpp phu tai trong (co ngot, thay ddi nhiet do) 
gay ra. 


Mot dieu chu y nua la khi betong da bi nut trong mot to hpp tai trong thi khong dupe 
tinh den trong bat ky to hpp tai trong nao khac tru trudng hpp phSn betong chuycm sang 
chiu ep. 


Co hai trudng hpp tinh loan ddi 
vdi tiet dien hen hpp chiu momen 
am khi ma ban BTCT rdi vao khu 
vuc keo (hinh 4-3). 

Trudng hpp D : Khi betong co 
dupe tinh vao thanh phan tiet dien, 
tuc la dam bao mot trong cac dieu 
kien sau: 

a c , < 0 ung vdi trudng hpp dat 
tai dupe xet; 

a ci .max < a u V(5ri trudng hpp 
dat tai va td hpp bat Ipi nhat. 



Hinh 4-3. Bieu do ifng suat trong trudng hop l) va E 


Trudng hpp E; Khi betong khong dupe ke vao tiet dien tinh toan, tuc la dong thdi co 
hai dieu kien: 


ct C) > 0 ung vdi trudng hpp dat tai dupe xet; 

a Ci max > cty utng vdi trudng hpp dat tai va td hpp bat lpi nhat. 


4.2. CONG THLTC KIEM TRA CITING DO CUA TIET DIEN LIEN HOF THEP 
BETONG COT THEP THEO CAC TRlTONG HOP TINH TOAN 


Sau khi xac dinh ung suat ep trong belong a c ,a c( dd xac djnh trudng hpp tinh loan 
A,B,C va ung suat keo trong betong cr cf ,a cf max (khi betong rdi vao khu chiu keo), de’ 
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xae dinh trirdng hop tinh loan D.F sc tuy trirdng hap ina kie’m tra theo nhung cong thuc 
dan ra dudi day. Cac cong thuc nay ap dung cho nhung ket cau thep BTCT lien hop kieiu 
dam lien hcyp vdi ban BTCT. lam vice iheo hai giai doan, la loai thudng gap trong cac 
cong trinh cau. 


Trirdng hap A: 

Uhg suat d mep bien dudi ciia dam thep: 


M 1 


°B0 “ 


N 1 M 1 
. _)-(.. 


N 1 


■..—- H- 

^bo.s Us ^Bn.sTC * stc 


<r 


S,B 


hav 


_ 1 , _u.c R < 

CT B0 - TlO.S + a B0.STC - K S.B 


Uhg suat d mep tren ciia dam thep: 

M 1 N I m ii.cr N I1.CR 


(T to - 


W T( ,.s h s ^to.sto f'si'c 


°T0 - m 2^S,B 


hay 


G. 


ro 


— C'TO.S + 


a 


II.OR 

ni.src 


Ill 


.Rs.b 


Trirdng hap B: 

Trong trirdng hap nav ung- suat trong belong khong the vuat qua R c duac, do do bieu 
do irng suat d phan tied dien belong so la hinh chfr nliat co tri so R c . De xay dung cong 
(hire tinh toan, ta tudng tuong. phan belong bi cat dirt ra va thay bang lire ep R c , F c dat tai 
trong tam phan belong. Trong giai doan 11 phan liet dien con lai la dam thep va cot thep 

trong belong se chiu M ll ( R va N ilXR dat d trong lam ciia net dien lien hap va lire keo 
R t , F c dat tai trong tam tiet dien belong (hinh 4-4). 



Hinh 4-4. DO tinh u'n g siuil tnfdn g hop B 
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Nhur vay ring suat tai thcr i cua dam thep trong giai doan II se la: 


.ii.cr 


m I1.CR_ n II,CR z ^_ Rc P cZc ^ _ N H.CR +RrR 


+ ■ 


C A C 


W; 


i.ST 


ST 


M 


11,CR _ II.CR 


•'STC.ST + N 


,CR ( 


W, 


>C,ST Fr 


W ; 


■ + ■ 


R, 


i,ST 1 ST V * VST *ST ) 

Cong thurc kiem tra ring suat trong dam thep: 

Tai mep duoi: 


BO 


M‘ N 1 m h ' cr -n“- cr z 
• + — +- 


Wbo.s F s 


w, 


stc.st | N 


II.CR 


( 


BO,ST 

( < 


ST 


’C,ST 


V. ^BO.ST FsT j 


Rc - B 


hay: 


_ __1 , _II,CR 

a B() ~ a BO,S +<J B(),ST 


5 C,ST 


v ^'bo.st F sr j 


Rc - Rs.B 


Tai mep tren: 


a T0 - 


M 1 


* ^TO,S Rs 


N 1 m"' cr -N !I ’ cr Z 
+- 


STC,ST 


W- 


+ - 


N 


II,CR 


hay: 


_ __l , _U.CR 

a T() _ <J T().S +(J T(),Sr 


TO.ST 
( 


ST 


J C,ST 


V ^TO.ST Rsr j 


Rc - Rs.b 


^C.ST _ + 


V ^TO.ST 


Rc - Rs.b 


■ST J 


Trong cac cong thuc tren, ring suat ct c = R c nen m 2 = 1 va do betong lam viec trong 
giai doan deo nen phdn ung suat phan phoi lai do t£r bidn af R khong co nira ma tat ca da 
thong qua tinh loan vdi bieu d6 chu nhat. N CR va M CR vln co vi xet tir bien cua ca he. 

Truong hop C: 

Truong hop nay khong nhung bieu do ung suat trong betong b trong giai doan deo co 
dang chu nhat tri so la R c ma trng suat cua cot thep cung dat tori R a lam viec trong trang 
thai deo. Tuong tu trucng hop tfnh toan B ta coi nhu cdt ca phan betong cot thep ma thay 
bring luc ep R C F C + R a F a = (R c + pR a )F c dat tai trong tarn phrin betong (hinh 4-5). 
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Trong giai doan II, phan tiet dien con lai chi la dam thep, chiu M II CR va N I!,CR dat 
tai trong lam cua tiet dien lien hop, va lire keo (R c +pR a )F c dat tai trong tarn phan 

betong. Ung suat tai th6 i ciia dam thep xac dinh boi cong thuc: 


a, 


,CR 


Vl"- CK - N II CR z srrc s - ( R C + f-iR ,)F c Z cs + n"‘ cr +(R c + hR,)F c 


W; 


i.S 


M ‘I CR _ N II.CR Z 


srrc.s + N 


W, s F s 


^c.s _ F c 
W, s + F s , 


(R c + pRJ 


Cong thirc kie’m tra irng suat trong dim thep: 
Tai mep dirdi: 


a 


BO 


M 1 + M iicr -N IICR Z STrs N'+N ILCR { S 0 F c A 


W B( ,s 


+ • 


V ^bo.s F s j 


(R c + pR u ) - Rj.b 


hay: o R( , - o R() ' s 


f e pi 

^C.S 1 r 


^BO.S F sx J 


(R c+M R ;i )<R s . r 


Tai mep tren: 


M 1 + M IICR -N ll,CR Z srcs N' + N 


°T() ~ 


w 


ro.s 


II.CR ( c ., i 

5 C.S | *c 

V W T0 s F s j 


(Rc + PR a ) - Rs,B 


l,ll,CR 


hay: o T() - a T() ; s 


S c .s F c 


V W T() s F s j 


(R c + pR a ) < R s 


S.B 


Trong tnrdng hop nay can kie’m tra do bien dang cua ban BTCT de dam bao betong 
khong bi pha hoai. Vi vin thura nhan quy luat tiet dien phing nen bien dang tai mep ban 
betong. 


I 


€ r = 


( M I1CR -N ,l ’ CR Z srcs N"- CR 


W c .s 


>c.s 


W, 


+ ■ 


(R c + p.R a ) ^ A c 


s V T, c.s j 


hay: c c = 


a|!f 1 ' 


H s E s 


S c.s . F c 


+ • 


V W c .s F s j 


(R c +pR a )< A c 


v6i W c s = 7-^— ;Z C S - khoang each tir true dam thep tai mep ban betong 

^c.s 
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Trirbng hop D: 

Ung suat b mep dubi cua dam thep: 


M 1 N 1 

M n - CR 

jsjU-CR 

aB(> W F 

vv BO,S r S 

^Bo,src 

Fstc 

hoac o B0 - o B() S + a B b.sTC - R-s.b 


Ung suat b mep tren cua dam thep: 



M 1 N 1 

CTtvi — ^ 

m ,! - cr 

n h,cr 
+- 


r-CR ^ O 

BO - k S,B 


^T(),S W T0)STC FsT C 


-CR < p 
’TO - *^S,B 


hoac a T0 — o T0 s + o T ; )STC — ^s.b 

Cac cong thuc b trubng hop nay giong nhu trong trubng hop A, chi co dau la trai lai 
va m 2 = 1 (vi ban 6 day khong co tac dung can trb bien dang deo cua bien tren chiu keo). 

Trong trubng hop nay ung suat keo trong bien tren la dirong va ep trong bien dubi la 
duong, con trubng hop A thi nguoc lai. 

Trirong hop E: 

Trong trubng hop nay tiet diSn chi co phan thep (darn thep + cot thep) 

Ung suat b mep dubi dam thep: 


M 1 


N 1 M 


1I.CR 


n ,i,cr z 


STC,ST 


N 


I,C'R 


’BO 


W, 


BO.S 


W, 


BO, ST 


Fsr 


<R 


S,B 


hay 


_ _ _1 . _II.CR 

a B0 _ a B0,S i “ a B0,ST - k S,B 


Ung suat b mep tren cua dam thep: 


M 1 N 1 m i, ' cr -N i, - cr .Z. 


g to - 




STC.SC 


N 


II,CR 


Wyo.s Fs 


W 


< R 


S,B 


TO,ST 


ST 


hay 


_ _ _I , _II,CR ^ p 

g T 0 ~ a T0,S +a T0,ST - ^S.B 


Ling suat b cot thep hang ngoai cimg: 


m .i,cr_ n h,cr z 


G a = 


W 


STC,ST | N 


II,CR 


<R. 


a,ST 


ST 


hay G a = < R a 

0 Chu y: trong cac cong thuc M va N deu coi la duong; vi the neu M < 0 hoac N < 0 
(la nen) thi phai kem theo dau) 
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Kiem tra ending do cua tie! dien lien hop khi co sir gay tao ung suat trirdc 

Gia sir co tiet dien: Ban BTCT ro'i vao khu virc keo khi chiu hoat tai. Co tien hanh 
cang bo cot thep cirdng do cao then trinh tir tin cong nhu sau: 

Giai doan I: Dam thep chiu phiin tlnh tai thu i, co M gl ; 

Giai doan II: Cang cot thep de ep rieng dam thep, dat ban mat cau; co Np 11 , M gll ,Xp [l ; 
Giai doan III: Cang cot thep ep ca tiet dien lien hop, chat tinh tai va hoat tai; co 

l^itll jyjIlIh.CR jyj Illb.CR 

(buo’c a: cang cot thep ep toan tiet dien lien hop. birdc b: chat tinh tai va hoat tai tiep) 
Diiu tien xac dinh o Ct : 


a 


a 


Fsc 


N„Z n sc N r n M gm + M cr + M 4 N gl11 + N cr + N 4 

- + - --- 


W 


o .sc: 


W, 


a.sTc 


srrc 


, ^cr 
+ CT a 


To hop phu: 


°Ci = 


+ • 


N 1 7 

in p VsSC 


N„“ M e ‘ n + M cr + 0 , 8 M 4 + M S1 ’ 


SH.T 


V 

gill 


W. . F 

'Vi.sc 1 sc 


N gm +N tR +(),8N 4 +N 


SH.T 


Wn.sTc: 


, , J R , SH.T 

l + Of, + a n 


■ + 


STC 


* Neu a a < 0 hoac a C( max < a (J co tracing hop D. 
Ung suat trong ditm thep: 


a B0 - 


M gl + Np'Zps + M gii + X gII Z pS N gl - Np 11 +N S " -Xf 


a-, 


TO 



W B0 ,s 

N r,ll 7 

1N p A p.SC 

n; 1 " m" ii,cr 

^BO.SC 

Fsc ^BO.STC 

1.11 , _ [ 1 Iu 

~~ a B0,S + a BO.SC 

Illb.CP . p 
^ a BO.STC - r S.B 

M gl + Np’Z 

p.s + M^ + X^Z, 


N 


lllh.CR 


Fstc 


c^<R 


S.B 


W. 


+ 


f p 11 + N sil 


-gti 

‘p 


Np UI Z sc N„ UI M l!!b,CR N llih,CR 

+ —-- L ^— + 


ro.s 

rill 


p --p.SC , ‘ P m - - aj R < R 


W 


TO.SC 


Fsc ^TO.STC F s - rr 


S.B 
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it rr _ -pl.ll , -IHa iiid.uk p 

nay o T0 - o T0 s to T()SC + a T0STC — k S,b 


IlIb.CR 


Ung suat trong bo cot thep: 


a r 


N r " +Xf +N r n m i 


( \ k IlIb.CR x r IlIb.CR \ 


n. 


M 


N‘ 


V "^p,STC 


src J 




rr-.. „ _ II,Ilia IlIb.CR n 

Hay cr p = a p p +c P iSTC <R p 


* Neu a Cf > 0 hoac a C) max > a L , co trurang hap E 
Trong dam thep: 


ct bo “ 


M gl +Np‘Z p S + M sli + X gll Z pS N gl - Np" + N gl1 - X gl 


W, 


BO.S 


NTfUlyf , wIlIb.CR xt IlIb.CR rj xjrlll , xt IlIb.CR 

N P z P ,sr + M ~ N ^srrc.sr “ N P + N 


W 


- ^S.B 


BO,ST 


ST 


ii,.,, —. _ _l,ll . Illa.Illh CR n 

Ha> a H() - CTuo.s + ^bo.st - ^sb 


a T0 “ 


M gl + NJ‘z n c + M gl1 + X 8 "Z d s N gI - n;; 11 + N g " - x gl 

F P'° P P*° , l J P 


W- 


4 “ ■ 


to,s 


Fs 


Np !11 Z p>ST + M mb,CR -N lllb ' CR Z srrc srr N Illb,CR -N p " ^ o 
-+-—-< K SiB 


W- 


TO,ST 


ST 


u ,„, „ _^UI , IIIa.IlIbCR p 
Hay ct T() - a T0>s + a Tasrir s K 


S,B 


Trong bo cot thep: 


a r 


Ng' + Xg" 1 
F„ n„ 


{ -N p n Z p sy + M II,b - CR - N II,b ’ CR Z slc ^ Np 111 + N lllbCR ' 


W. 


p.ST 


ST 


.11 ^llla,IIlb.CR < 


Lj„,, _ 11 , _ina 

Hay a p - o p p +a p ST - *- p 

Trong cac cong thuc tren: 

M Hlb -C R = M gl " + M cr + M 4 


IlIb.CR _ j^gHI + + 


< R 
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4.3. KIEM I RA YE MOI TIET DIEN THEP BTCT LIEN HOP 

Theo quv trinh trang thai gidi han: 

Do) vdi cau xe lira: tinh ca phan thep, phan BTCT va neo lien ket. 

Dot vdi cau oto: chi phan thep va lien ket. 

Giua nhirng tinh loan ve cudng do va moi doi voi tiet dien lien hop co nhung sir khac 
nhau sau day : 

4 - Vi tai trong (he so sieu tai) 

4- Ve tinh chat bien dang cua betong (E c )va mot vai dac diem trong viec xac dinh 
ling suat trong ket cau thep (chang han co ke tdi do cung cua nut). 

4 - Vi tri so cirdng do tinh toan ctia vat lieu (he so y). 

Ngoai ra khi tinh vC moi chi xet voi to hop cln'nh cac tai trong. 

Noi dune tinh toan cliong moi la xac dinh cac irng suat o m . lv va a min va kiem tra moi 
cua thep va belong (chiu ep) theo cudng do tinh toan ve moi phu thuoc op - ■ ? min 

®mas 

Noi lire kin tinh toan ve moi trong phan Ion cac truremg hop (trir nhung trirdng hop dac 
hi et phai xet do cung cua nut) cung xac dinh gibng nlur khi tinh ve cudng do, nghia la 
cung theo cung mot so do tinh loan, cung nhung dudng anil hudng noi luc, cung coi 
betong lam vice dan hoi voi tiet dien va modun dan hoi Fi c (trong ket cau sieu tinh cung 
ke tdi tu bien va ep xit moi noi). 

Doi vdi tiet dien khong co ban dinh ket lien voi cot thep soi cudng do cao thi ung suat 
cr m , iv va cr mill xac dinh \di dieu kien la chi ke tdi phan betong bi ep (ung vdi trudng hop 
d.at tai dang xet). Ben canh do betong duoc coi la lam viec dan hoi vdi modun dan-hoi: 

E^- - trong ci)u xe lira khi ma boat tai lam tang ep doi vdi betong. 

E c - trong cac trudng hop khac, nghia la trong cau xe lira khi hoat tai lam giam su ep 
tr ong betong va trong cau oto va cau thanh pho. 

Ne'u khi xac dinh o max hoac o mjn ma ung suat tai mep ban la keo thi se khong xet tdi 
su lam viec cua betong nua, tuy nhien khi cau tao sudn BTCT cao thi co thd chi khong 
ti nh phiin tiet dien betong chiu keo. Khi kiem tra moi (theo o max ) cua phan betong bi bo 
k hong tinh vi ung suat keo a min , se lay p = 0 . 

Doi vdi ban co coi thep spi cudng do cao dinh ket, hoat tai thudng lam giam su ep 
ti ong betong va modun dan hdi thudng lay bang E c . Tuy nhien khi tinh toan v 6 moi se 
k iem tra khong nhirng ung suat ep trong betong ma ca ung suat keo. 
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Sir lam viec dan hoi cua betong trong tiet dien lien hop khong phu thuoc gi cac trirong 
hop tinh loan cua tiet dien theo dieu kien ben. 

Van de lay modun dan hoi E c khi tinh moi trong cac trirong hop betong chiu tai trong 
lap di lap lai nhung co tinh chat giam tai la hoan toan hop ly vi khi giam tai thi betong 
lam viec dan hoi. Con bien dang deo 6 day la do tir bien duoi dang tinh tai gay ep. Do do 
trong nhung trubng hop kiem tra moi nay cfin phai xet day du tir bien betong (ca ep xit 
moi noi) va sir phan phoi lai ung suat tuong ung. 

Trong cau xe ICra betong chiu ep duoi hoat tai thi khi chiu tai lap di lap lai modun dan 
hoi cua betong bi giam di do tich luy bien dang deo khi gan tdi pha hoai vi moi, do la 
hien tupng tir bien dong. Modun thuc chat la modun bien dang gidi han cua betong. 

Hien tupng tir bien dong va tir bien cua betong thuc chat co nhi6u diem giong nhau. 
Su phan phoi lai ung suat giua betong va thep tinh gian tiep qua modun E^ da bao gpm 
ca su phan phoi lai ung suat do tir bien duoi tinh tai, cho nen khi tinh ve moi phSn phan 
phoi lai ung suat do tir bien cua betong (va ep xit moi noi) khong phai xet nua. 

Trong cau 6 to so lupng lan tac dung cua tai trong lap di lap lai thap hon nhieu so vdi 
so lan de xac dinh gidi han moi (2.10 6 ) do do bien dang trong betong rat nho va khong 
gay ra su phan phoi lai ung suat trong betong va thep. Vi the khi tinh ve moi vSn lay E c . 


Neu o max con thap nhieu so vdi gidi han v6 moi thi ngay du voi so lan tac dung lap 
day du, su phan phoi lai ung suat cung khong dien ra toan bo den mure dung E' c . Cho 
nen trong cau xe lira chi dung E^ de kiem tra moi cua phan betong, con khi kiem tra 
moi cua phan thep se phai tuy thuoc tri so ciia ung suat betong co dat tdi gidi han moi 
hay khong d£ dung mot tri so modun dan hoi n^m giua E^. va E c bring each tinh gian 
tiep qua he so dieu kien lam viec m'. 


Doi vdi tiet dien dam lien hop lam viec theo hai giai doan va chiu mo men duong 
trong cau xe lira, cac cong thuc ki^m tra se co dang: 

Doi vdi mep betong: 


M 


II,CR 


’Cf 


n'W' 
n vv a sTC 


- ^p^S.B 


Doi vdi mep tren dam thep: 


M 1 M 


1I.CR 


CT T( ) - 


W T () iS m To^To.srrc 


- YtoRs.b 


Doi vdi mep dudi dam thep: 


a 


BO 


M 1 M 
■ + 


II,CR 


^B(),S rn B0^B0,STC 


- Ybo^s.b 
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'Prong do: 


Wq ,STC- ^To.src-^BO.STC" tin ^ n 


E' 


m jo va m' Bn - cac he so dibu kien lam viec phu thuoc a cr ci 
Neu tf ct = k Rj B till m' = 1 


Neu a c , —» 0 thi m' —> 


W ; er, 


i.STC 


W' 

vv i.STC 


4.4. KIEM TRA NUT CUA TIET DIEN THEP BTCT LIEN HOP 


Cung nhir trong cac ket cau belong cot thep, tinh loan ve nut nhSm bao dam tuoi tho 
cua ket cau va chong ri cho cot thep nam trong phan BTCT. Tinh toan tien hanh voi t6 
hap chmh va ca t6 hap pliu tai trong, vl nhibu khi to hap phu tai trong lai co the co y 
ngliia quyet dinh trong kiem tra ve nut. 

Cac tiet dicn can kiem tra la cac tiet dien khi kiem tra ve cuang do co the xuat hien 
ung suat keo. Noi lire cung tinh theo cung mot so do tinh toan va cung nhung duong anh 
huang noi lire nhu trong tinh toan ve cuang do, coi toan bo betong lam viec dan h6i vai 
E,. va cung ke tai tir bicii va ep xft moi noi trong ket can sieu tinh. 

- Neu trong ket cau cii cot thep sai cuang do cao thi khi kiem tra ve nurt phai bao dam 
didu kien ting suat a n \4n ep khi tinh vai gia thiet betong lam viec dan hoi vai E c . 

- Neu trong ket cau khong co cot thep sai cuang do cao thi phai kiem tra dieu kien do 
mo rong duang nut khong qua gidi han cho phep: 


a. 


Vdi cot thep trail a cra = 0,5 —vj/ ( R,. < A cra ; 


Vai cot thep co ga a cni = 3,0^ L \\i 7y jR~ r < A cra . 

E a 


Trong do: 


a a - ung suat trong hang cot thep ngoai ciing, xac dinh vai gia thiet betong khong 
tham gia vao tiet dien va khong tinh tu bien, ep xit moi noi (tuong tu truong hap 
E ve cuang do); 

E., - modun dan hoi cua cot thep: 


R - ban kmh anh huang cot thep xac dinh nhu sau: R r = ——; 

nd a 


n va d a - so lirang va duong kinh cot thep bo tri trong dien tich ban BTCT F c ; 

vj/[ va ig 2 - cac he so noi len anh huang cua betong (gitra cac vet nut) tdi bibn dang cua 
cot thep. Co thd lay i}/ ! = 1, \ji 2 = 0,9; 

A c - do mo long not cho phep, bang 0,02cm. 
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Chuong V 

TINH TOAN KET C \L NHIP LIEN HOP DUOl TAC Dl>NG 
CO NGOT CIJA BETONG VA NHIET DO THAY DOI 


5.1. ANH HUONG CO NGOT BETONG 

Nhu da biet. hien luong co ngot cua betong la ket qua cua cac hicn tuoiig lu>u i .a 
mao dan xay ra trong thanh plum cau true dinh ket cua betong. Bien dang luong ddi k.ii 
co ngot tu do cung giong nhu bien dang tu bien tu do, phat trie’ll tlieo quy luat tat dan 
theo tho'i gian t va co the bieu thi bang cong thu'c: 

c.i.U) = e sh U-e" 4 ') 

Trong do: 

u - he so toe do phat Irion tat dan cua su eo ngot. 

c sh - tri so bien dang tuo'ng ddi cuot cung khi co ngot tu <Ji 

c sh ve ly thuyet khi t =oo, nlnrng thirc te thi ling vo'i t - 3 - 4 n. Oat luong nav onu 
thuoc rat nhieu nhan to trong do co che do am khi betong don b ung. kich uoe 
ket cau, thanh phan betong, loai xi mang... Ngudi ta da qua nhieu dif nglnem va. 
thuc nghiem de xac dinh e sh . 

Cung nhu doi vdi ket cau BTCT, trong ket cau thep BTC1 lien hop bien Jang co nta,, 
bi phan thep can trof, phiin thep nay rat cung va co kich thuoc ldn nen an', hudng Ion den 
bien dang co ngot chu khong nhu trong ket cau BTCT. Kei qua la tiong ket cau xuat 
hien ung suat noi tai do co ngot: betong bi irng suat keo va phan thep liep xiic vdi betong 
bi ung suat ep. 

Thong thiro’ng, trong tarn phan thep va phan belong khong trung vo'i nhau nen trong 
phan to lien hop noi chung se bi uon, va thd ciia phan thep phia khong liep xue \(i\ 
betong se xuat hien u'ng suat keo. 

Bien dang co ngot cua betong trong ket cau lien hop nho di rat nhieu so vdi bien dang 
khi co ngot tu do. 

Qua nhieu ket qua thi nghiem ngudi ta thay rang gia thiet ve tiet dien phAng van co 
the ap dung dupe khi bien dang do co ngot. 
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TJiu'c ra diroi lac dung litu dai cua ung suat do co ngot khong tir do thi trong betong 
cling xuat hien lu' bien, va td bien nay lai lam giam ung suat do co ngot. Hai hien 
lu'ong co ngot va tu hien co tac dung anh huong lan nhau rat phii'c tap trong qua trinh 
dicn bien thco thdi gian. va do tinh chat co nhirng cho tirong tu nen hop thanh mot qua 
trinh thong nhat. 


Phan tich anh huong cua tu bien tdi ung 
suat do co ngot ta thay rang, lrai vdi 
trudng hop tac dung cua lai trong co dinh, 

1 lie dau ting suat do tai trong co dinh co tri 
so cue dai .sau do giam dan (do tir bien), d 
day ting suat do co ngot Iiic dau bang 
khong sau tang dal toi mot tri so nhat dinh 
(hinh 5-1). Nhu vay vao giai doan dau 
dang ra bien dang tu bien co the phat then 



Ilinh 5-1. Bien do hien daiii> do co ngot 
manli thi ung suat (do co ngot) lai grin bing 


khong va tir bien se hau nhu khong xuat hien. Nhu vay anh huong toan bo cua tir bien toi 


ling suat do co ngot trong ca qua trinh phai nho horn anh huong cua tir bien toi ting suat 
do tai trong co dinh. Vi le do khi tinh loan vC ; co ngot co xet toi tir bien thi modun dan 
hoi co hieu E sh pluii gan vdi modun dim hoi B c hon la modun dan hoi co hieu khi tinh 

voi tai trong co duth ed \cl toi lit bien E clt . 


Cho nen trong phuong phap tinh don gian ngudi la lay E sh -0,5E C de tinh co ngot 
cua betong dong thdi co xet toi tir bien, so vdi khi tinh vdi lai trong co dinh co xet tdi 
anh huong tir bien dung E rll = 0,4B C . 

Trong ket cau thep B id lien hop bien dang lu'ong doi do co ngot cho phep lay b^ng: 
c sh = 2.1 O' 4 neu ket cau do betong loan khoi. 
e sh =1.10 4 neu ket cau co phan belong lap ghep. 

(So vdi bien dang co ngot tu' do e sh co the tdi tren 6.10 4 ). 

Can cliu y la tri so e^ h d day dung cho ca trudng hop tinh noi luc tieu chuin l4n noi 
luc tinh toan, vi lie so sieu tai doi \ di co ngot cua belong lit 1,0. 


5.2. ANH HUONG CUA NHIET DO THAY DOI 


Trong ket cau nhip thep BTCT lien hop, he so dan nliiet cua thep va betong chenh 
nhau gap chirng 50 liin do do khi nhiet do trong moi trudng thay doi se phat sinh ung 
suat do nliiet do kha Ion, dac biel la trudng hop bo phan thep co be day nho (nhu sudn 
dam) bi anh nang mat trdi true tiep roi \ ao. 

Ngudi ta phan chia hai trudng hop nhiet do chenh lech trong ket cau thep BTCT 
lien hop: 
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1. Khi nhiet do phan thep cao hon nhiet do phan BTCT. Do chenh lech nhiet do dat 
to'i muc toi da vao khoang qua trira mua he tidi nang, khi co anh nang mat tro'i roi true 
tiep. Trong trirong hap nay phan ban BTCT se bi keo, toan ket cau lien hop bi uon. giong 
nhir truang hop co ngot ciia belong ban. 

2. Khi nhiet do phan thep thap hon nhiet do phan BTCT. Do chenh lech nhiet do dat 
to'i mire toi da thuang vao nira dem mua ret. hoac co the trong mua he nhung imra to dot 
ngot khi thep nguoi lanh nhanh con betong van con gitr nhiet do cao. Trong trirctng hop 
nay ban BTCT se chin ting sual ep. 

Qua nhieu ket qua quart sat va do 
dac nguoi ta thay khong co sir chenh 
lech dot ngot ve nhiet do giu'a hai 
mat tiep giap thep va betong, nhiet 
do cao nhat nam trong pham vi soon 
dam vao khoang giu'a chieu cao, 
phan bien diroi nhiet do nho ho'n 
nhieu so vo'i suon (hinh 5-2). Ca dam 
bi chieu nilng khong deu co bieu do 
nhiet dp lu'ong tir theo cung mot quy 
luat. D1 nhien dam ngoai chenh lech 
nhieu so vo'i dam trong. Trong mot dam, nhiet dp phan bo luo'ng doi deu theo chieu dai nhip. 

Vo'i sir thay dpi nhiet do trong ket cau lien hop nhir vay. song cac nha nghien cuu dira 
ra cac biCu do nhiet dp de linh loan khac nhau (hinh 5-3). 



Hinh 5-2. Bieu do nine! do troiiy dam lieu lit//) 



Hinh 5-3. Cue hieu do de linh loan thay doi nhiet do 


Nhung nam 60 cua the kv 20 tro ve triroc, phan lo'n trong tmh loan thu'ong dung bieu 
do (1) vi le tmh toan do'n gian. Trong nhung nam grin day nguoi ta chap nhan bieu do 
thay doi nhiet do nhir sau (hinh 5-4): 
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Dan cliu 


Dan chu 


Ilinh 5-4. C hr bien do iihie! do dr tinli < dr ket ran khdr ii/uiu 


Cac tri so nhiet do chenh lech lien la tri so lieu cluian. Can phai xet voi he so sieu 
lai 1.1. He so dan no cua thep va belong lay la a = 1.1 O'. 


5.3. XAC DINH NOI LUC VA LfNG SUAT DO CO NGOT CUA BETONG VA 
NHIET DO I HAY DOI 


5.3.1. Xac dinh npi luc va irng suat do co ngot va nhiet dp thay doi voi gia thiet 
bieu do nliiet dp phan ho deu 



Ilinh 5 - 5 . De tinli ndi In'r va t'nn * smit do m ngot va nhiet do thav doi 
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Dieu kien de xac dinh M c ,M sr ,N c = = N la can bang noi lire va momen trong 

cac phan cua tiet dien lien hap, dam va ban co cung mot do cong va tiet dien sau khi 
bien dang van phang. 

Theo dieu kien can bang noi lire: 


Mg-p + Mp- — N.a 
Theo dieu kien co cung do cong: 

Mst _ M c 

^S^ST 


( 1 ) 


( 2 ) 


Theo dieu kien tiet dien phang: (bien dang cua phan thep a muc trong tam ban belong 
se bang bien dang tir do tru di bien dang do noi luc). 


Nst 


■ + ■ 


M 


ST 


Fs^sr 


N c 

E C F C 


Tir he thong 3 phuang trinh tren giai ra duoc: 


N - A(E C I C + E s ) g; 
M c = AaE c I c s; 

Mst — I ' 


(3) 


Voi 


A = 


a + (E C I C + Eclcj) 


I J 
V E C E C E s F sr j 


Sau khi co N, M^M^j-ta hoan toan xac dinh dupe irng suat trong cac thd ciua ban 
BTCT hoac cua dam thep. 

Khi tinh vdi nhiet do e = at (t- nhiet do chenh lech giua dam va ban), khi tinhi ve co 
ngot s = c sh . Neu co xet tir bien dung E sh = 0,5E C . 


5.3.2. Xac dinh noi luc va ung suat do co ngot va nhiet do thay doi (cacih tilth 
tong quat) 

Bien dang dan hoi tuong doi irng voi ung suat phat sinh do co ngot hoac nhiet dio thay 
doi cua mot tho bat ky thuoc tiet dien co the bieiu thi bdi: 


dU 

dx 




Trong do: 

£, r - bien dang tir do tirong doi do co ngot hoac do nhiet do; 

U - bien dang toan phan do ket qua cua hien tuong co ngot hoac nhiet do thay d<6i. 


64 



Tlico gia ihiet ve tiet dien phang, bien dang tuong doi loan phan tai mot tiet dien phai 
tuan thco luat bac nhal, do do co the viet: 


dU 

dx 


= A + Bz 


ViVi: / - mng do cua thd dupe xet tinh tu true qua uong lam tiet dien lien hop; 

A. B - cae hang so. 

Ung suat do co ngot hay nhiet dp sc la: 

a = cE = (—£,- r + A + Bz)E 

Trong ket cau tinh dinh, duo'i anh hu'6'ng cua co ngot hay nhiet do, tai tiet dien khong 
suat Inen luc doc va momen. do do: 

N = [adF - 0 -> J(-c lr + A + Bz) EdF = - Je tr EdF + A j EdF + B JzEdF - 0 

i i- f r f 

M = fazdF - 0 - J(-e lr + A + Bz ) EzdF = - Je lr zEdF + A JzEdF + B Jz 2 EdF = 0 

i F F F F 

Vi /. tfull tu' true qua trong tarn tiet dien nen: JzEdF 0 


je lr zE(IF 



l ; F 


Kln tinh ve co ngot cua belong: 

Doi vd'i belong: e lr = -iq h va E = E sh = 0,5E c (co xet den tu bien) 
Doi vdi thep (ke ca cot thepj: e iv = 0 va E = E s 


0 day khi tinh tiet dien tuong duong phai quy doi vo'i mo dun dan hoi E sh nen cac dac 
tnrng hinli hoc co chi so "sh" 


A = - 


u— 

.m, • ' tl 13 


—£ 


r 


sll 


STC 


r STC r ST 
■ 7^ ~ ^C.STC 

1 STC 


Thav gia tri cua A va B vao cong thufc cua ung suat sc co tri so cua irng suat: 
Clio thd bat kv "i" cua betdim: 


a, 


F'" - F„ 


Ch Ch 


S'I 


F' h - Ed- 


-sh 

'STC 


C Nh , dir- CTf-Z; 


[ sh 
1 STC 


ST 7 s ll sh 

C.STCpSTC 
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Cho tho bat ky "k" cua thep: 


_.sh 

= 


psh p psh p 

„ r ~ r ST „ 1 STC r ST '/sh ,sh 

b sh _ sh b sh . sh ^C.STCC.STC 


STC 


I 


stc 


Neu ta ky hieu: 
Va chu y King: 


osh _ y sh 

^st.stc “ r si'^srr ( STC 


^Srr.STcEsFsT + ^C.STC^shhc - 0 


r sh 


hay: 

Khi do se co: 


Z 


sh 

C.STC 


^sPsrr^sr.srrc 
^ E sh F c 


ish 

> ST, STC 


EsTC ^S'l' 


Cho betong: a" h = e, h E 


sh Hsh 


( p C s h ^ 

^ST , ^ST.STC ,.sh 
sh + . sh ‘.STC 


psn rs 

V ‘ STC Ctc 


J 


Cho thep : 


< h =£shE s 


C C ■’ ^ 

, , , ^ST.STC ^Sh 

Zk .sTC 


\ 


V 


STC 


,sn 

1 stc 


J 


(dau + la keo ; dau - la ep ) 

Cu the doi voi cac tho mep cua ban betong, cua dam thep va cua cot thep trong ban, 
se co cong thurc de’ xac dinh ung suat do co ngot nhu sau (chu y rang tir day lay z voi trj 
so tuyet doi) 


sh ,, T"7 

~ Ch E s h 


sh _ t ~7 

a c “ £ sh E s h 


f p qsh ^ 

^sr _ °st.stc sh 

sh T sh Z cf.STC 


esn TS 

V r STC A srrc 


Esrr Ssh’.stc ^ xh 

psh T sh z c,srrc 

y *STC i STC 


; (keo) 


; (keo) 


< h = c shE s 


1 Est S ST,STC „sh 

1 rsh Z u.STC 


V EsTC 


I 


°T() “ e shEs 


STC 

sh 


; (ep) 


J 


f p qsll ^ 

, OsT . ^ST,STC „sh 
1 ~ ~lh~ + rsh z T(),src 


a B0 - 8 shEs 


psn rs 

k r STC 1 STC 

/ p C sfl 

bsi' , ^ ST,STC ^Sh 

i — ; 


;(ep) 


J 

\ 


psh 

V r STC 


I 


sh ^ BO,STC 

STC 


I 


; (keo) 


Khi tinh voi nhiet do thay doi voi bi£u d6 phan bo nhiet do trong dam thep khongdoi 
ta cung ap dung duong loi nhu tren, nhirng khi tinh A va B se dug voi : 
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Doi vdi belong: 

E = E c va c lr = 0 

Doi vdi thep : 

E = E s va n !r = at 


Jc„EdF Je, r zEdF 

Se co: 

A - F . =at hsT ;B= f k . = at 


Bel F F^c ' jZ 2 EdF 



Thav vao cong tlurc cua ung suat cac gia tri A va B 
da tmh duoc se co ung suat do nhiet do thav doi. 

Truong hap nhiet do thav doi vdi bien do hinh ehp: 

Cach tmh loan vim nlur tren. nhirng khi xac dinh A 
va B till : 

Doi voi betong : E - E r va t.: lr = 0 
Doi voi thep : E = E s \a 

e !r =0-o bicn nvn cua dam va trong cot thep; 




n : si c 


z 


U.STf 


z 


n-.u 


STC 


3-" u 


Ilinh 5-6. De n'nh 


= ctt max \|/ k - tren phan suo’n dam; 
= 0,3at m;iv - a bicn dirdi. 


Voi 


¥t = I -p—3.82 

h 


Z 


TF,k 


l h 


Prong do: Z TK k - khoang each tmh tCr diem k den mep dirdi bien tren (hinh 5-6) 


Nlur vay: 





I 


STC 


Voi F s - dien ti'ch gia dinh phan ticl dien bi dot nong 


F s =0,8F V +0.3F L : 

S s - Momen tlnh gia dinh phan tiet dien bi dot nong : 

$ s = (0,4h-0, 8 Z tfstc )F v +0, 3Z ljstc F u 

'Prong do: 

F v - Dien tich tiet dien phan suon dam (gom ca canh dung thep goc bien). 

F u - Dien ti'ch tiet dien bien dudi. 

Tuong tir nlur tren se co cong thuc xac dinh ling suat do nhiet do (6 day Z lay tri so 
tuyet doi): 
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cr.= 


at ma.x E C 


( p S ^ 

r s_ifS 7 

^el'.STC 


V E STC I STC 


;(keo) 


J 


t 

a c 


^ max E C 


' F s S s , ' 

^c.src 


V e stc We 


; (keo) 


J 


A =at max E s 


' F S 1 

£s_zs_ 7 

^a.STC 


V E src We 


; (keo) 


J 



ct to - ctt max E s 


Fs S s 


V E stc: Wc 


to.stc 


; (keo) 


Ilinh 5-7. Bieu do ihiy suit! do n/iiei do 
I hoy doi f / miM > 0) 


c 


= at mux E S 


T-k 


A .Ss z 


°k = 


at max E S 


E src I sic 
Z, 


-k.STC 


;(ep) 


E s S s 


MC ^k.srrc 

‘STC 1STC J 


;(ep) 


a bo =at m . lv E, 


nwv^S 


1 p c 

r^+T^Wc-O^Mkeo) 
V STC * STC 


Bidu do ung suat duo'c ve tree hinh 5-7 

Neu nhiet do cua thep thap hon nhiet do ban belong tin t m:lx se co gia tri am, chieu 
cua ung suat se nguoc lai. 

Truong hop co hai ban a ben Iren va ben duoi, cac cong thu'c tuo'ng tu nhu lion nhung 
thay F s =0,8F V va S s = (0,4h - 0,8Z TF STC )F V 


5.3.3. Xac dinh noi lire phu trong ket cau sieu tinh 

Doi vdi cac ket cau sieu tinh thi co ngot cua betong va nhiet do thay doi khong nhung 
gay ra ung suat noi lai giu'a cac phan betong va thep, ma con gay ra noi luc momen, luc 
doc.. Nhung noi lire nay cung xac dinh theo phuerng phap lire thong thudng doi vdi mot 
bai toan sieu tinh, cung dung he co ban nhu khi tinh vdi tai trong tac dung. Co dieu can 
chu y la khi tinh ve co ngot ma co xet tdi tu bien thi dung modun dan hoi 
E sh = 0,5E C dd xac dinh dac trung hinh hoc cua tiet dien lien hop. 

De tinh cac chuydn vi do co ngot A ish va do nhiet do A rr theo phuong cua cac an so 

lure X, ngudi la nghien cuu tren he co ban trong do cac phan to thep belong cot thep lien 
hop chi gom mot phan hoac thep hoac betong. Xet vdi phan betong se thuan tien hon vi 
thudng tiet dien phan betong khong thay doi. Sd dl nhu vay la vi dudi tac dong cua co 
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ngbi hoac nhict do lhay doi, irong ket cau he co ban chi co cac thanh, cac bo phan thep 
belong cot ihep lien hop nidi phut sinh ting sual npi lai. 


Nlmvay: A,. sh - Y 


EJe 


-I IN 


N 


s\) 


iiri j Ch 


E Nh F c 


dx; 


a. T = v 


v f N l(( -,N(- 


E c ■ 1 < 


E(1 V 


dx: 


Cac tri so M( h , N( h , M ( '-. N(| : co the xac dinh lii ting sual unit theo cac cong thuc 6 


phan lien: 


M N c h = i c .• = CT *!'F ( , 

A-1 .0 


I _T 


a a 


"" !<■: N ( - = ct c F (; 


Do do : A 


/•or 


sh --Ii i sh 

... S'SLLZSiL IM dx-V! r 
,sl) ~ _ , y J •' iiCb X _i Ch 

* 'sii , | (• ( i 




«v +z K‘-X N ..c.ax 

' -cYi.(, 


<Y 


Nhicu tr irong hop N. a , • 0 \h lion mi'a anh I i irong cua life doc khong dang ke, do do 
co the bo qua so hang thir Inti. 

Sau khi xac dinh diroe A. vh (hoac A f T ) va cac <v k se giai he ph uwng trinh chinh lac 
tie xac dinh ra X, h (hoac X, 1 ). Tien co' so do iinli dupe noi lire phu lai cac tiet dien. 
Chang han moment NT M n = M,Xf (T ’ + M,X; l,lT) + ... 


5.4. KIEM I RA ClTONC DO V A CHONC M l CUA TIE I DIEN CO KE DEN 
CO NOOT Cl A BETONC V A Mill I DO THAY DOI 


Anh hirong cua co ngot belong va nhict do iliay den tilth loan voi lb hop phu cac lai 
Hong. Ngu'bi la xet hai inrdng hop: 

Belong co ngot cimg voi nhict do ehenh lech giiia ihep va belong l > 0; 

Nhiel do chenh lech giua ihep \ a belong I <0. 

Khi tilth loan ve ben irong iruong hop li va C lire la belong lain vice irong giai doan 
deo. se khong can ke den ting sual noi lai do co ngot va nhict dp lhay doi. boi vi hoac hi 
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betong khong can tra sir bien dang cua phan thep (khi t 0 < 0) hoac la dug suat d) chi 
giam bat bien dang deo (khi t 0 > 0 hoac co ngot). 

Tuy nhien trong trudng hop tfnh toan E thi khac. Betong a day khong dua vao tia.nh 
phtin tiet dien kiem tra vi chiu keo hoac da bi nut. Nhirng trong pham vi gida cac vtt nut 
thi van con ton tai bien dang do co ngot va nhiet do cua phan betong cot thep vi a.nh 
hudng den sir lam viec cua toan ket cau va betong cot thep duac lien hop vdi thep vi cot 
thep dinh ket trong betong. 

Co thS coi mot each don gian la betong cot thep nhu ket cau bi keo trung tam vci 1 ire 
xac dinh tren ca so ung suat keo tai trong tam cua tiet dien BTCT. Tai tiet dien ch) vei 

ntrt toan bo phan noi luc F c a^ TC do co ngot va nhiet do thay doi tir phan betoig se 

truyen cho cot thep. Nhu vay trong cot thep ngoai irng suat do co ngot va nhiet do th.ay 
doi cua ban than, con chiu them phan irng suat truyen tir betong. Vi vay: 


a 


sh.T 


„sh,T 


sh,T 


_ a u,ST + cr a.STC 


Fc 

+ —a 


sh,T 

C.STC 


Trong do: a 


sh.T 

;j,ST 


M sh,T 

W a ,^r 


N 141,1 



chi co trong he sieu tTnh. 


Tom lai khi tfnh toan kiem tra euang do tiet dien co ban chiu ep dudi tac dunj. cuia 
hoat tai, ung suat do tai trong va luc irng suat trude se cong them vdi: 

+ Trudng hap A: irng suat toan phan do co ngot va nhiet do thay doi xac limh 

theo cac dac trung hinh hoc cua tiet dien lien hap (doi vdi co ngot dung E sh ); 


+ Trudng hap B: irng suat cr'y^f do npi lire phu gay ra bdi co ngot va nhiet do h;ay 

doi, xac dinh theo cac dac trung hinh hoc cua tiet dien gom ket cau thep va cot thep (chi 
co doi vdi ket cau sieu tTnh). 

+ Trudng hap C: irng suat do noi lire phu gay ra bdi co ngot va nhiet do h;ay 

doi, xac dinh theo cac dac trung hinh hoc cua tiet dien chi co phan ket cau thep (cli co 
doi vdi ket cau sieu tTnh). 

O day chi so i la doi vdi cac thd bat ky cua phan ket cau thep. Uhg suat trong be onig 
khong can kiem tra, chi co trong trudng hap C neu can thi kiem tra do bien dang tiamg 
doi cua belong. 

Khi kidm tra cudng do tiet dien co ban chiu keo dudi tac dung cua hoat tai thi urng 
suat do tai trong va ung suat trude se cong them vdi: 

+ Trudng hap D: ung suat toan phan do co ngot va nhiet do thay ddi giong nhu tionig 
trudng hap A; 
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+ Truong hop E: ung suat op^ + a isrc doi vo'i ket cau thep va a a h ' T xac dinh nhuda 
noi 6'trcn doi \'6'i col thep. 

Ur.g suat trong belong khong phai kiem tra. 

Khi kiem tra ve chong nut ihi neu ban co col thep so'i cuong do cao phai bao dam ung 
suat tai mep khong dupe la keo. 0 day ung suat toan phan do co ngot va nhiet do thay 
d6i xac dinh theo tiet dien lien hop. 

Kiii ban khong co cot thep spi cuong do cao thi kiem tra do mo rong dubng nut vdi 
cac cang thii'c: 


o. 


= 0 ’ 5 ”Vl R r 


H.iy: a,,,, = 3,0^-t|/ 2 
Ea 

V P a a gom co phan ung suat do tai trong, luc ung suat trudc va phan ung suat do co 
ngot va nhiet do thay doi tinh theo cong thuc da noi 6 trcn (c^ 11 ' 1 ). 
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Ch trail g VI 


NOI Lire PHAT SINH GIUA PHAN BETONG COT THEP VA TKEP- 


TINH TOAN LIEN KET BAN VA DAM 


Trong ket cau nhip thep BTCT lien hap, durai lac dung cua lai trpng, anh hirdnr cua 
nhiet do lhay dc>i, co ngot cua belong,.... se xual hien noi lire trirat va lire hoc giia hai 
phan BTCT va thep. 

6.1. NOI LUC PHAT SINH GIUA PHAN BTCT VA THEP 
6.1.1. Noi lire tnrpt 

Thong ihurong lire trirat don vi giua phan BTCT va thep trong ket cau nhip thep ITCT 
lien hop lam \'iee theo hai giai doan duoc tfnh thco eong thirc: 

|=Q „ X W. 

Is-rc 

voi Q" - lire cat trong dam du'di lac dung cua cac tai trpng trong giai doan II; 

S ( ' sre ■ niomen tinh cua phan ban BTCT doi vo'i true tiet dien cua dam lici hop 
da quy doi tuong cl iron g; 

I STc; - niomen quan tfnh tuong dirongcua tiet dien. 

Tuy nhien trong thuc te lain viec cua dam. gia thiet ve tiet dien phrtng khong coi that 
dung, nhat la o khu virc dau dam, noi tiet dien co sir thay doi dot ngot, noi co hr tap 
trung tac dung va do sir bien dang dan hoi cua neo lien ket. 

Trong cong thuc tren cung chua xet den tu bien va cac bien dang khong dan hoi ihiic, 
chang han co ngot cua betong, cung chua xet tdi anh huong cua nhiet dp thay doi. 

Muon khao sat day du lion ve lire truoi phat sinh giua hai phan BTCT va thep th nen 
chia doan tren chieu dai dam, va luc irirot nav trong m6i doan la tri so chenh lech, tie la 
tri so gia tang cua lire doc trong ban BTCT. 

t, = n,.,-n cj1 

0 day N l . i( va N c l( - la lire doc trong ban BTCT 6 cac tiet dien hai dau doani tu 
phia trai \ a phai. 
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a 


F C7 


N 


v.ll 


= a ,,r x F, + CT a „ X F ;1 


Vo'i a.. a t va F c , F ;i la ung suat tai trong tam betong, cot thep va dien tich phan 
belong, phan cot thep ciia ban BTCT. Cue ung suat a. va a., do tat trong va cac nhan to 
gay noi lire khac nlnr hr bien, co ngot cua belong, cac bien dang khong dan hoi, anh 
lurbng cua nhiet do,... gay ra. 

0 doan dau dam. coi la luc doe tai tiet dien pln'a trai bang 0 nen T K -N C l( 

Not lire trircn do anh hirong cua nhiet do thay dot: 

Tk = a c.K x F c + a [ K x F ;| 

\ a do co ngot cua belong: T^ 1 ' = rr^' K x F ( - - x F ;| 

C'ac ung suat a ( l - K ,a > [ K \ a xac dinh dupe nhu da noi a chuang V tai tiet 

dien each dau dam doan a K . 

I’tong bleu tluTe luc in rot do co ngot cua belong, lire trong cot thep va trong betong 
trai dau nhau vi cot thep can trh bien dang co ng(>t ciia betong. 

6.1.2. Noi lire boc 

Trong ket can dam thep B’l’CT lien hop noi lire hoc xuat hien 6 dan dam. Nguyen 
nhan gav ra noi luc nav khoini chi la do khi lam vice cliiu non do cong cua ban BTCT va 
cua dam thep khac nhau (khi xem xet doe lap) vi dp cirng cua chung khac nhau, mil 
quail trong lion va chu yen la do hien tirong co ngot cua ban belong va cua anh huemg 
nhiet do thay doi. 

Bieu do phan bo lire boc a ikiu dam coi la co dang tam giac tren doan chieu dai a K va 
phu thupc \ ao tri so noi lire trupt 6 dau dam. 

Luc hoc tong cong throe xac dinh theo cong tlnk sau: 

• C- ■ >w- w 


a K 

Trong do T K la tri so lire trirot 6 dau dam va Z c s| la khoang each tu trong tam tiet dien 
ban tot be mat dinh dam thep. 

Noi lire hoc de tilth cac neo chong boc ban 6 dau dam thubng trong thiet ke tlurc te 
chi xet do hien tirong co ngot cua ban belong va anh hirong nhiet do thay doi. 
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6.2. TINH TOAN LIEN KET GltlA BAN BTCT VA DAM THEP 


6.2.1. Lire tac dung !en neo 

Neo lam nhiem vu lien ket giua ban va dam do do chiu cac lire: 

- Lire trupt khi dam tion duoi cac tai trong thang dung; 

- Luc trupt phat sinh o dau dam do co ngot cua betong va anh huo'ng cua nhiCt do 
thay doi; 

- Luc trupt cue bo tai nhung noi tiet dien thay doi dpt ngot; 

- Lire boc dau dam do co ngot cua betong ban va anh huong cua nhiet dp thay doi. 
Trong thuc te thiet ke khi tinh toan lien ket giua ban va dam van su dung cac cong 

thiic xac dinh npi luc nhu trinh bay duoi day. 

Luc truot tren mot don vi chieu dai duoi tac dung cua tai trong thang dung trong giai 
doan II: 


t = Q 11 


3 c,stc 

^STC 


Cac ky hieu da dupe gioi thieu 6 phan tren. Luc trupt tren don vi chieu dai t nay bien 
thien theo quy luat cua luc cdt neu tiet dien dam khong doi, con neu tiet dien dam thay 
doi thi tai ciic vi tri tiet dien thay doi se co bu6c nhay. 

Neu khi tinh toan co xet den anh huong tir bien cua betong va ep xit moi noi thi cac 
dac trung hinh hoc cua tiet dien tuong duong phai quy doi phan betong theo mo dun dan 
hoi E cf! (xem clurong III), nghla la ty so giira hai mo dun dan hoi cua thep va betong 
se la: 


Luc trupt cue bp o dau dam do co ngot: 

T sh _sh t - ; r: 

K - o c x F c - o a x F a 

Luc truot cue bp 6 dau dam do nhiet dp thay doi: 

rr.f T 1- f T - * 

T K = o c X F c + o a X F a 

Cac luc trupt cue bp nay coi nhu la phan bo theo bieu do tarn giac o doan dau dam co 
chieu dai a k (hinh 6.1) 

Tri so cua a k lay gia tri Ion hon giua 0,7H, b hoac c v6i H la chieu cao dam lien hop, 
b va c la phan biin tham gia lam viec da noi 6 chuong III. 
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a) 




Ti ong tarn bctong 





X 


rsJ 



Ilinh 6-1. Ndi life ii'di/t vd hoc dddu dam 
a) Doan dan ddnn (hep Bd'CT lien hap; 
h) Bieu do phdn ho life meal eh life hoe do eo ngot vd nhiet do. 


Lire trirat lap trung do tiet diert darn thep thay doi dot ngot, do lire triroft urng suat 
tru'o'c, do lire Rich dat true tiep de’ ep ban bet dug dupe thay bang mot he lire phan bo theo 
bieu do chu nhat tren doan dai a c (hoac tiheo bieu do tarn giac tren doan dai 1,5 a c ), voi 
a c lay tri so Ion Iron giua H, b va c (xem h inh 6.2) 


] .5a c 



1,5a c 




I 


Ilinh 6-2. Life n to” tap lamp va hien do phdn ho. 
Tri so lire tap trung tai chb tiet dien '.hay tl6i dot ngot 

T c - F c (ac - C7e ) 
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Trong do o' c va aji la ling suat tai trong tarn ban betong cua hai tiet dien nam ve hai 


a.. 


phla cua diem tiet dien thav doi dot ngot mot doan ~ 


Luc boc tai dau dam do co ngot cua belong hoac anh hubng cua nhiet do tliay doi 
cung coi la phan bo theo bieu do tarn giac tren doan a k =0,35a k (xem hlnli 6.1). Tri so 
cua luc boc xac dinh qua lire trupt do co ngot cua betong hoac anh lurong cua nhiet do 
tliay doi: 

Luc boc do co ngot: 

Y sh - 1 y 'p sh 

a K 


Luc boc do anh huong cua nhiet do thay ddi: 


V 1 = 2x 


^C,S1 jT 
a K 


Can cir vao tri so cua lire truoi, lire truot cue bo 6 dau dam, lire boc do cac nguyen 
nhan gay ra, bieu do phan bo cua chung va kha nang chiu lire cua neo se xac dinh so 
luong va each bo tri neo nham dam brio sir lien ket giira ban va dam. 


6.2.2. Kha nang chiu lire cua neo 


6.2.2.1. Neo cung 

Neo cling tliuong dupe lam tir cac doan 
thep hinh va hay dung nhat la thep goc 
(hinh 6-3). 

Luc truoi ma neo cung co the: tiep nhan la: 
To - L6R.F c _ m 

6 day: 

F cm = b n .h n - dien lich ep mat ciia betong 
do neo; 

R - cuong do tinh loan cua belong chiu 
non trung tarn: 

1,6 - he so xet tai sir tang cuong do ciia 
belong do ep mat cue bp. 

Kha nang chiu lire cua neo con phai dua 
Iren dp ben ciia canh neo chiu non cung nhu 
ciia moi him lien ket neo \ a dinh dam thep. 



b) 



Hinh 6-3. Dr tinli loan nru ru'n^ 
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Tuy theo ncu dirac can tao co mot siro'n tang cuong hay hai siro'n tang cird'ng chong canh 
nco 111 a momen uon trong mot dai ngang co be rong mot dan vi (chAng ban 1cm) tirang 
ling se la: 


M = 


pb 


11 


8 


houc: 


M=0,25pb; 


Trong do: 


p = 



b„h 


n 


Du'a vao tri so cua momen uon nay de xac dinh be day can thiet cua canh neo: 

Moi ban lien ket neo vao dinh dam thep se kiem lra voi lire trirat T 0 va momen 

M = T () .e, \ di e = -V 
? 


6.2.2.2. Neo mem 


Neo mem nhir gidi illicit tren hinli 6-4 



h) c) cl) 



i I ! 

J 


cl) 



Hinh 6-4. Cat loai ncu mem 


Co kha nang clnu lire tru'o'l xac dinh theo cac edng thii'c kinh nghiem sau: 


Doi vdi neo lam bang thep hinli (hinh 6-4 a,b) 

T„=53(h'+0.58)b,,7ic 


Dot vdi neo lam bang thanh thep iron (hinh 6.4 c.d.d) co —<4,2 
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T„=24h n d n 7C 


Doi voi neo lam bang thanh thep tron (hlnh 6.4 c,d,d) co ~- >4,2 

d n 

T„ = 100d;VR7 

Cac neo lam bang thanh thep Iron con phai bao dam dieu kien chiu cat: 

T„=0,63d 2 n R s 

O day: R c va R s la cirong do chiu nen cua betong ban va cirbng do chiu keo cua thep 
tron lam neo. Cac ky hieu khac co tren hlnh ve. 

6.2.23. Neo lam tu cac doan cot thep nghieng va neo cot thep dang quai sanh 
(hitih 6-5) 



Ilinh 6-5. Neo lam tie cot thep 

Kha nang chiu lire trirm cua neo lam tir cot thep nghieng va neo cot thep dang quai 
sanh lay bang gia tri nho hon giua cac tri so xac dinh theo cac cong there sau: 

T 0 = R s F a cos a + 100d 2 a /r 7 sin a 
T () = R s F a (cosa +0,8 sin a) 

Trong do: 

d va F a - dudng kinh va dien tich tiet dien thanh cot thep lam neo tinh bang cm 
va cm 2 ; 

a - gac nghieng cua thanh cot thep neo doi voi phuong nam ngang. 
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Cirong do cua belong va col thep linli bang Kg/cnr. 

Neu thanh col thep duoc cau tao cb goc doang tren mat bang mot goc p thi cac cong 
I here tren dupe thav tuong ung nhu sau: 


T u = Kb cos a cos p+ 1 OOci _ sin a 
T () = R _ ly (cos a cos p + 0,8 sin a) 

6.2.2.4. Bu long along do cao lien ket ban voi dam 

Kha nang chiu lire trup't khi dung bulong ciro'ng do cao de lien ket vdi ban dam xac 
diuh tlieo cong lhue sau cho moi bulong: 

T = 0.78I’(N-N li ) 


Trong do: 

N - la noi lire cang trong bulong cudng dp cao; 

N kl - la phan lire mat mat do tir bien cua belong (vira) va cac nhan to khac; 
f - la he so ma sat giu'a mat belong va thep. 
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W'tteo 


Churong VII 


VI DU TINH TOAN CAU DAM THEP LIEN HOP V()I BTCT 


7.1. SO LIEU CHO 


Chieu dai nhip (Lj): 24,6m 

Chieu dai nhip tinh toan (L„): 24,0m 

Khd cau: K = 7,5 + 2 x 1,0m 

Tai trong: 

Doan 6 to: H30; Xe dac Diet: HK80; Ngirai: 30()kg/nr 

• Vat lieu 


- Thep: 

Cuong do tinh toan khi chiu uon:.2800 kg/cm' 

Modun dan hoi cua thep: .2,1x10 r ’kg/cm 1 

Cuong do tinh toan cua thep lain neo:.2400 kg/cm 

- Belong: 

Mac belong: .M300 

Cuong do tinh toan chiu nen khi uon:.140 kg/cm’ 

Cuong do tinh toan chiu nen doc true:.113 kg/cm ’ 

Mo dun dan hoi: .315.000kg/env 


• Cac kich thude hinh hoc (xem hinh ve 7.1a, b) 


a) BO TRI CHUNG 


6 > 2000 = 12000 




150 


24000/2 = 12000 




300 


8 * 3000 = 24000 


300 


24600 
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b) MAT CAT NGANG 


.•'50 1000 * 




imi 


0 00 ^ 770_ 0_£30 


mi 


llll 


m 3 . 2500 = 75C0 m 


JffiL 1250 


Ifinli 7-1. Bo In i huiiii va null cat nxting can 


7.2. TiNH DAC TKl N<; HINH HOC 

• Xac cllnli he rung (will loan cua Inin tliam gia vao thanh phan tiet dien lien hop 

Cliidu dai nhip tinh loan L u : 24m. Khoang each gifra cue dam B = 2,5m, khoang 
each Hi lim dam bien den mep ngoai cua ban belong bang 1,25m. 

Chieu rong ban BTCT tham gia vao tiet dien lien hop b = 2,5m 


Ihnh 7-2. l id ilien lien non then va Bl C l 







Dac trirng hinh hoc phan dam thep 



Dien tich phan dam thep 

enr 

Khoang each tir trong tarn dam thep den mep tren cua dam thep 

cm 

Khoang each tir trong tarn dam thep den mep dudi cua dam thep 

cm 


Momen quan ti'nh phan dam thep doi vdi true trung hoa cua dam thep 

• Dac trirng hinh hoc phan BTCT 

Noi dung 

Dien tich phan belong 


Vi trf trong tarn cua phan betong each mep dudi betong ve phia tren 


Momen quan ti'nh phan belong doi vdi true trung hoa cua phan betong 


• Dac trirng hinh hoc tiet dien lien hop 
Khong xet tit bien 


Noi dung 

Ty so giura mo dun dan h6i cua thep va belong 


Dien itch ttrang dtton 


Vi trf trong tarn cua tiet dien lien hop khong xet den tir bien co ngot 
each mep tren dam thep ve phfa dudi 


Khoang each tir trong tarn dam lien hop den bien dudi cua dam thep 

Khoang each tir trong tarn dam lien hop den bien tren ciia dam thep va 
bien dudi betong 

Khoang each tir trong tarn dam lien hop den bien tren cua belong 
Momen quan ti'nh tiet dien lien hop khong kei tir bien co ngot 

Co xet tit bien 

Noi dung 


Ty so gifra mo dun dan hoi cua thep va betong 
Dien tich tuong dtrong 

Vi tri trong tarn cua tiet dien lien hop khong xet den tir bien co ngot 
ciich mep tren dam thep ve phia dudi 

Khoang each tir trong tarn dam lien hop den bien dudi cua dam thep 

Khoang each tir trong tarn dam lien hop den bien tren cua dam thep va 
bien dudi betong 


Khoang each tir trong tarn dam lien hop den bien tren cua beton 
Momen quan ti'nh tiet dien lien hop khong ke tir bien co ngot 


citT 550.622, 

Don vi Gia tri 
cm" 5000 


n 4 166.666, 


Gia in 
6,7 

1077,3 

13,0 


Don vi 


cm 


33 

.855001 


Gia tri 


13.3 


4, 


.545 366 


M 














iTmh 7-3 the hicn vi trf cac true trung hoa tren tiet dien va khoang each tir true trun 
hoa ilen eac vi tritinh ling suai tren mat cat ngang. 


j Defn vi: milimet (mm) 

! 

Ghi chu: 

(1) : Tiet dien lien hap khong ke tit bien co nget 

(2) : Tiet dien lien hop co ke tir bien co ngot 
0-0 : True trung hoa cua tiet dien dam thep 

1- 1 True trung hoa cua tiet dien lien hop khong ke TB.CN 

2- 2 : True trung hoa cua tiet dien lien hop co ke TB.CN 
Xb-Xb : True trung hoa cua tiet dien BTCT 

llinh 7-3. Vi ni true irung hod am tiei dien dam lien hop qua ecu i>iai (Joan lain viec 

7.3. TINH HE SO PHAN PHOI N(iAN(i 


7.3.1. Doan gan gdi 


Bang 7-1 


Doan xe H30 


Nairdi 


1IK80 Duong b6 hanh Lop f 


.3.2. Pham vi giua nhip 


Bang 7-2 


! 130 

ITK80 

Nguoi (xep mot ben) 


0,692 

0,460 

0,760 







7.4. TINH NOI LUC DAM CHU 


7.4.1. Tinh noi lire do tmh tai 

7.4.1.1. Tinh tdi giai doan 1 


Noi dung 

Don vi j CSia tri 

Trong 1 trong ban than dam thep 

T/m | 0,260 

Trong 1 trong lien ket ngang 

T/m 0,046 

Trong 1 trong strdn tang ctrong 

T/m 

0,00484 

'1'rong 1 trong phan BTCT 

T/m 

1,25 

Ilnh tai lieu chualn giai doan 1 

T/m 

1,561 

7.4.1.2. Tinh tdi giai doan 2 

Noi dung 

Don vi 

Gia tri 

0.638 

Tai trong lop phti mat dirdng tac dung len dam kiem tra 

T/m 

Tai trong do Ian can va dirdng bo hanh 

47m ! 0,346 

Tinh tai lien chuan cua giai doan 2 

T/m j 0,083 


7.4.1.3. Duong dnh ft mm g noi luc 



Hinh 7-4. Duong dnh luffing noi life tai tie't dien tinh toon 
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Noi life thill loan do unit lai 1 vh tilth lai 2 diroc xae dinh llico cong thuc: 


• s = % x 8,, x 


".4.1.4. Ket qua tinh toon noi hie tai eric (id dial 

Bang 7-3. Noi lire do tinh tai 1 va tinh tai 2 (1) 


1 

Noi lire 



s 

(2 

’ll.ill 

n u = <T ( > 

n u = 1.1 

n U = 0.9 

n u = 1 -2 

M./s 

3 i .5 

44.25 

54,09 

27,87 

46,45 

M,/4 

54 

75.86 

92.72 

47,77 

79,62 

M.V» 

67.5 

94.83 

1 15.90 

59,72 

99,53 

M,/2 

72 

101.15 

123.63 

63,70 

106,16 

Q ; ao, , 

12 

16.86 

20.61 

16,23 

27.05 

„ 2 

12 

16,86 


6,85 

11.41 


12 

16,86 


16,23 

27,05 

01 /X 

9 

12,61 

IN'4^ 

7,96 

13.27 

Ql/4 

6 

8,43 

10,30 

5,31 

8,85 

Q.vh 

4 

4,21 

5,15 

2,65 

4,42 

Ul/2 

<r 1 

0,00 

0,00 

0,00 

0.00 

Qs/S 

-3 

-4,21 

-5,15 

-2,65 

-4,42 

Qa/S 

-6 

-8,43 

-10,30 

-5,31 

-8,85 

Q 7/s 

-9 

-12,64 

-15,45 

-7,96 

-13,27 


7.4.2. Tinh noi luc do boat tai 

Noi life do boat tai tai cat lie! dien xet diroc xae dinh thco cong there: 
Noi lire lieu ehuan S' = (3tjK u ,Q 
Noi lire tinh loan S u = n h ( 1+li) S c = n h ( 1 -hi) [}r|K UI Q 
T ong do: 

(i - He so Ian xe 

i] - He so phan phoi ngang 


(!)• 


I'roag 


vi du nay khong tinh not lire do van kluion lac dung vao dam ehu 
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Z_trai 




7.4.2.1. Noi liie do dodn xe 1130 


Bring 7-4. Noi lire do (loan xe H30 


Noi lire 

i '• 

Kui 

n 

O 

S' 

S" 

M|/x 

i 

1 24 

i 

2.485 

0.692 

31.500 

54,168 

94,036 

M,/4 

24 

2.220 

0.692 

54.000 

82,957 

144,013 

M V s 

24 

2.175 

0,692 

67.500 

101.594 

176,367 

1 1 / 2 

! 24 

2.130 

0.692 

72.000 

106,125 

184,233 

y,oi-l 

24 

2.750 

0.420 

12,000 

13,860 

24,061 

C 4»2 I 24 

2,750 

0.900 

12,000 

29,700 

51,559 


21 

2.840 

0.692 

9.188 

18,057 

31,347 

( ^i i i + i 

18 

2,930 

0.692 

6.750 

13,686 

23,759 


15 

3.430 

0.692 

4.688 

11,127 

19,316 

n, , 

' I; Jl + ) 

12 

4. i no 

0 692 

3.000 

8,512 

14,777 

+1 

9 

5,070 

0.692 

1,688 

5,922 

10,281 

( -T/S(+) 

6 

6,930 

0.692 

0,750 

3,597 

6,244 

( -W> 

.1 


0.692 


1,520 

2,639 

^l/S (-) 

3 

- 

0.692 

- 

-1,52 

-2,639 

i M t-1 

6 

6,930 

0.692 

-0.750 

-3,597 

-6,244 

Qvsm 

9 

5.070 

0.692 

-1,688 

-5,922 

-10,281 

( 4-V, 

12 

4.100 

0.692 

-3,000 

-8,512 

-14,777 


Prong do: 

7. - ehieu dai dal tai ciia diro'ng anil lurang 
M. Q - noi lire mdmen (Tin), lire cat iT) 

1/8, 1/4. 3/8, 1/2 - vi tri liei dien xet 
Q„ oi .|, Q., t ai- 2 ~ ^ L . IC ‘-'ill tai gdi ciia dam 1. 2 

Khi tilth lire eat Iren got (Q,. ()l > eluing ta tfnh phan phoi ngang theo phuong pliiip 
don bav. 
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0,760 
0,760 
1.200 


67,500 

72,000 

12,000 


Qt^ +) 


Q i /s 

_Q,/4_ 

Q3/8 

Q|/2( 

7.4.23. Noi luc do xe ddc biet HK80 


Bang 7-6. Noi lire do xe dac biet HKSO 


Noi lire 


12,000 


12,000 

9,188 

6,750 

4,688 

3,000 


149,040 

163,9-4 

186.300 

204,910 

198,720 

2l8,5 t 2 

27,395 

30,131 

37,020 

40.72: 

29.480 

32,42; 

24,840 

27,32- 

20,077 

22,08.' 

15,635 

17,19' 

















Noi lire 

/. 


n 


il 

X 

_ _.J 

hN/Si + i j 

9 

14,220 

0,460 

1,688 

1 1.042 

12,146 1 

; 

6 

18.670 

0.460 


0,750 

6,441 

7.085 

b? 7 /S( + > 



0.460 


1,914 

2,105 

( ^i/st-( j 

3 


0,460 

- 

-1,914 

-2,105 


6 

18,670 

0,460 

-0,750 

-6,441 

-7.085 

Q.VS,-, 

9 

14.220 

0.460 

-1.688 

-11,042 

-12,146 ! 

i 

Q|/2< + ) 

12 

1 1.330 

_ 

0.460 

-3,000 

-15,635 

-17,199 


7 .4.2.4. Soi luc do boat tcii 

Noi luc do hoai lai duoc chon tivn ca so lay gia tri nguy hicin lion gifra tong noi lire 
o doan xe 1130 va imuoi voi noi luc do xe dac bict HK80 


Hang 7-7. Noi luc tinh twin do hoat tai 

O to + Nmrdi I Xe dac bict 


Noi luc 

Mi . 


V,o|.| 

O. 


01.33 
08.27 
1 10,98 
122.84 
18,18 

29.70 

29.70 


104.09 
101 . 2.8 
197,91 
207.22 
30.11 
81.86 
81,86 


Xe dai 

bict 

Tien chuan 

li'nh loan 

88.17 

96.99 

149.04 

163,94 

186,30 

C*""; 

CM 

198,72 

218,59 | 

27,40 

30,14 

37,02 

40,72 


Noi lire itnh loan 


an Tien chuan i Trnli loan 


88,17 I 104,09 


37.02 


40.72 



6,31 

3,77 

1.86 


- 1.86 
-3,77 
-6,31 


-9,20 


10.69 

6,48 

2,70 



11,04 

6.44 

1.91 



12,18 

7,09 

2,11 


-7,09 


-12,18 


-17,20 


149,04 

186,30 

198,72 

27,40 

37.02 

37.02 

29,48 

24,84 

20,08 

18,64 

11,04 

6,44 

1,91 


-1,91 

-6,44 


163,94 

204,93 

218,89 

30.14 
51,86 
51,56 
34,28 
27,32 
22,09 
17,20 

12.15 
7,09 
2,70 


-2,70 

-7,09 































7.5. KIEM TRA LHS'C; SEAT TRON(J DAM 


Doi voi dam don gian tiet dien khong doi vice kiem tra ting suat phap dupe lien lianh 
theo momen non tai giua nhip (L u /2), con ting suat tiep dupe kiem tra theo lire cat tai tiet 
dien goi. 

7.5.1. Kiem Ira ung suat phap do to hop chinh 

Uhsz suat tai mot vi tri ciia mat cat ngang do tac dung cua tat ca cac tai trons la long 
ung suat cua cac gtai doan 1, giai doan 2 va hoat tai. Thong thuefng doi voi tiet dien 
lien hop truven thong chung ta chi can kiem loan ting suat tong cong, ncu dat yeu can 
la du'pe. trong nil ting truong hop khac co the phai kiem tra ting suat tong qua cac giai 

doan (vi du nhu tien lianh dieu chinli not lire trong qua trinh tiii cong) . Ta co ting suat 

long cong: 

a , = °i, + a 2i + °3i 

Trong do: 

i - vi tri tinh ting suat cua mat cat ngang (1,2 bicn diroi, tren cua dam thep; 3. 4 hien 
duoi, lien cua belong) 

o, - ting suat tong cong tai vi tri "i" ; 

o h . a 2 i ’ ’ dng suat giai doan 1, giai doan 2 va do hoat tai 

Bang 7-8. Bang tong hop ung suat to hop chinli 


Cac biror tinh 

Uiig suat 

Diroi dam (hep 

Tren dam thep 

Diroi ban betting 

Tren ban belong 

null tai ciia giai doan 1 

1.017,11 

-1.452,69 

0,00 

0.00 

ITnli tai ciia giai doan 2 

583,91 

-171,74 

-12,91 

-23.24 

1loal tai 

1.143.03 

-153,19 

-22.86 

-58,04 

Tong ting suat 

2.744,05 

-1.777,62 

-35.77 

-81,28 

Ket luan 

Dat 

Dat 

Dal 

Dat 


Vo'i mat cAt ngang da chon viec kiem tra theo to hop chinli dam bao chiu Iuc. 

7.5.2. Kiem tra ung suat do to hop phu 

Ngoai cac ting suat tac dung do to hop chinli chung ta con xel them ting suat do tac 
dung cua co ngoi va chenh lech nhiel do duong. Lliig suat do co ngot tinh \'6i he so virot 
tai la 1, con ting suat do thay doi nhiet do duong tinh voi he so \ upt tai la 1,1. Cac lie so 
vuo't tai cua hoat tai giam di 20C ttic la n' h = 0,8n )r 
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7 .5.2.1. Kiem tra voi to hop pint l (At = 30°) 

Ung suat tai mot vi trf cua mat cat ngang do lac dung cua tat ca cue tai trong la long 
dug suat cua cac giai doan 1, giai doan 2, boat tai (tinh voi he so vu'o't tai n’ h = 0aSn h ) 
cung voi ling suat do tliay cl6i nhiet do va ung suat do co ngot. 

d a cii ling suat tong cong: a, = ct h + a->; + 0,8.a- + l ,1 .a , r + a 
I rung do: 

i - \ i m tinh ling suat cua mat cal ngang 
a, - ling suat tong cong tai vi tri "i" 

ci|j , <t 2i . cr v or, 1 , af h - ung suat giai doan I. giai doan 2, boat tai, do tliay doi nhiet 
do \ a do co ngot ban BTCT 

Bang 7-9. Bang tong hop ling suat to hop phu 1 


Cac hiro'c null 

Ung suat (kg/cm 2 ) 

Dudi diim thep 

Tren dam thep 

Diroi ban BT 

I ren Ban BT 

Tinh tai cua giai doan 1 

1.017.11 

-1.452.69 


0,00 

Tinh tin cua giai doan 2 

583.91 

-171,74 

-12,91 

-23,24 



-1 16,18 

-17,34 

-44,02 



72,25 

10,84 

0,55 


80,23 

-312,62 

8,05 

2,70 

Tong VS 

2.789,58 


-11,36 

-64,01 

Ket Iiuin 

Dat 

Dat 

Dat 

Dat 


Ket luan: Voi mat cat ngang chon viec kiem tra theo to hop phu 1 dam bao chiu lire. 
7.3.2.2. Kiem tra voi to hop phu 2 (At - -15°) 

1'irong tu nhir vice kiem tra \oi to hop phu 1 ta co ting suat voi to hop phu 2. 


Bang 7-10. Bang tong hop ting suat to hop phu 2 


Cac birdc tinh 

LJiig suai (kg/cm 2 ) 

Diroi dam thep 

Tren diim thep 

Diroi ban betong 

Tren ban betong 

Tinh tai cua giai doan 1 

1.017,1 1 

-1.452,69 

0,00 

0,00 

Tinh tai cua giai doan 2 

583,91 

-171.74 

-12,91 

-23,24 

1Ioal tai 

866.86 

-116.18 

-17,34 

-44.02 

At = -15" 

-120,74 

-36,12 

-5,42 

-0,28 

long VS 

2.347.14 

-1.776.73 

-35,67 

-67,54 

Kot luan 

Dat 

Dat 

Dat 

Dat 


Ket luan: Voi mat cat ngang chon, viec kiem tra theo to hop phu 2 dam bao chiu lire. 
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7.5.3. Kiem tra irng suat tiep 


Bang 7-11. Bang ghi ket qua tinh ung suat tiep 


Tai trong 

S (cm '") 

I (cm 1 ) 

Q 0) 

T n 

MX 

Diim 1 

Diim 2 

Diim 1 

Diim 2 

Do tinh tai 1 

6.086.20 

550.622,53 

20.61 

20.61 

126,56 

126,56 

Do tinh tai 2 

14.594,00 

1.545.365,97 

27,05 

11.41 

141,92 

o 

CO 

ir, 

L_ 

Do boat tai 

17.753,10 

1.855.000,87 

30,14 

51.56 

160,25 

274,14 

Tong 

428,73 

460.56 

Ket luan 

Dat 

Dai 


Ta thay max cua T max - 460,56 < 0,6 x (C x 0,6 xR 0 ) = 972,00 (kg/cnr) do do khong 
can thiet phai kiem tra ung suat tuang duang. 


7.5.4. Dung bieu do vat lieu 

De bieu do bao vat lieu phu hop voi bieu do bao noi luc, lien chicu dai nhip tiet dien 
dam thep lien hop voi BTCT thuong dupe thay doi bang each thay doi tiet dien cac ban 
bien dam. 

Vi du nay khong trinh bay phan tinh toan thay doi tiet dien bien dam, v;i coi tiet dien 
diim khong doi Iren toan bo chicu dai. Doi voi thuc te thiet ke ciing nhir do an thiet ke co 
the phai tinh viec thay doi tiet dien dam. 

7.6. TINH TOAN NEO 

7.6.1. Kha nang chiu luc ctia neo 



200 

50 

if 

50 L 

100 ' 

/ 

i 

\ A 

1 1 : 

j=? j 

l-\ 

| 

1 

.200 


CHI TIET NEO 


Chong treat 


Chong boc 


'~S'r\T V 


CM! MT 


d=24 




-v \ 



c 




Hinh 7-6. 86 Iri neo n en MCN , can too cita neo ehd'n\> info’! \ u eln)ni> hen 
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Dii kicn Jung non chdng truot la luai thep tiet dien tron co mu d dau (hinh 7-6), kha 
nang chin luv cua nco la li i so nhu ho'n giCra cac tri so xac djnh theo hai cong thirc sau: 

[ F, | = 24, hxd x Tr ncu h/d <4.2 

lioac ['I, ] - lOOxd" v /K ncu h/d > 4.2 

va: | I) | < 0.63>:d : R, 

I mng do: 

h. d - c I lien cao va dirung ki'nh cua nco; 
l<7 - cuo'ng dp chin nen doc true; 

R s - cuo'ng do (fnh loan cua (hep nco khi chiu lac dung cua lire doc true. 


Hang 7-12. klui nang chiu lire cua mot hang nco 


D (cm) 

ll (CIU) 

h/d 

1 Nco (kg) 

2 Neo (kg) 

I'Ll} 

[TIL 

m 

2.40 

14 

5.83 

— 

04 81.43 
- - 

8.709,12 

12.362,86 


7.6.2. Luc lac dung len nco 


7.6.2.1. Luc truot do co nyol va limy ddi nhiet do kilting den 

Murng lire nay phal sinli b doan dau dam lien doan co ciiieu dai a la tri so Ion lion 
eiira 0.7h d . b lioac c. Trong do h d chieu cao loan bp dam lien hop; b, c canh chia tinh 
loan cua ban. 


Hang 7-13. Ket qua a 


0,7h (i (cm) 

b = 1L/2 (cm) 

[- — i 

c (cm) 

a (cm) 

91 J 

125 

r - ^ 

125 

125 


' r 'T X 

Lire tnrot do nhiet dp xac dinh theo cong thuc; T r = cp. ,r L . + o a .F, 


4 line do cua bicu do lire truot do nhiet do thav doi lai dau dam: t, = —— 

• ' ' ' 0,5a 

Lire truot do co nebt xac dinh theo cong thuc: 47,, - cr s,1 .F. + af\F, 

T 

l ung do cua bicu do lire trirol do co ngot tai dau dam: to,, = ■ - Sh - 

" 0,5a 

Trong do: 

op Sh , , o | - ling suat do co ngot va tliay ddi nhiet do khong deu tai trong 

tarn ban BT va trong tarn cot thep dat doe can; 
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F l . F, - dien rich tiet dien BT ban va cot thep dat doc trong ban. 

Ket qua tinh lire truot do nhiet do thay doi dupe ghi trong bang 7.14. 


Bang 7-14. Bang tinh luc truot do nhiet do thay doi 


a 

Chenh 

lech 
nhiet dp 

F T (cnr) 

S|- (cm 1 ) 

Y STCC (cm) 

a T c 

(kg/cm 2 ) 

T-r (kg) 

t c (kg/cm) 


30 

181,6 



5,18 



0,00001 

-15 

181,6 

9.177,12 

-23,00 

-2,59 

-12950 

-207,200 


Clu'i y. Ket qua trong bang tren khong tinh anil huong cua cot thep, phuong cua luc 
trupt se dupe ke den trong to hop 2 hoac 4 se gioi thieu duoi day. 

Y stc c ‘ Khoang each tu trong tam tiet dien lien hop den trong lam tiet dien ban BTCT 

T t , t, - Tong luc truot do thay doi nhiet do, lung dp cua bieu do lire truot dang tam 
giac tai dau dam. 

Ket qua tinh luc truot do co ngol dupe ghi trong bang 7.15. 

Bang 7-15. Bang tinh luc truot do co ngdt 


c 

S c 

Y's-rcx 


Ta (kg) 

t Sh 

0,0002 

13140,7 


5,37 

26.850,00 

429,6 


Y^stc.c - khoang each tu trong tarn tiet dien lien hop den trong tam tiet dien ban 
BTCT co xel den tir bien va ep xit cac moi noi; 

Ysh ’ t Sh - tong luc truot do co ngot, tung dp cua bieu do luc truot dang tam giac tai 
dctu dam. 

7.6.2.2. Luc boc 6 dau dam 
Luc boc do co ngot: 

V a = 2 X * T = 4.296,00 (kg) 
a 

Luc boc do thay d6i nhiet dp khong deu: 

Yr Si 

V T = 2x-^-xT t =4.144,00 (kg) 
a 


Trong do: 

V Sh , T Sh , V r , T t - lire boc va luc truot 6 dau dam do co ngot va thay doi nhiet do 
khong deu; 
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Y rsi - khoang each tu uong (am ban den mat tren cua dam (hep; 
li - in so Ian ban giua 0,7h d , b, c (urang to nhu cong thirc tren); 
Tong luc boc do co ngot va thay d6i nhiet do: 

V Sh + V r = 8440,00 kg 

Vi a = 0.7h d nen ta co: 

Chieu dai bieu do: L b(k . = 0,25 x a = 31,25cm 
Tung do ngoai ciing cua bieu do 

v,,,. = TfT^ L = mi6(k 8 /cm) 

0,125 a 


Bang 7-16. Ket qua tinh luc boc do co ngot va thay doi nhiet do khong deu 

tai dau dam va bieu do phan bd 


V,„ (kg) V i' (kg) 

V S h + V T (kg) 

L bck- ( CIT » 

Y b oc (kg/cm) 

4.296.00 j 4444.00 

8.440,00 

31,25 

540,16 


7.6.23. Bo tri two t hong hoc 

Chon thep nco T-16 loai Ail, cti dang chCr U, chi«*u rpng b=12cm 

156 qua lire dfnh giua cot thep va belong, va chi tinh den kha nang chiu ep mat ta co: 

IV C J = 7.728,0kg 

So nco choiig boc n =(V Sh + V T )/[ V cm J = 0,87, nhu vay chon 1 neo 

Nco choiig boc dirpc bo tri tren dien phan bo dang tarn giac co canh day dai 31,5cm. 

De bo tiT dope neo choiig tnrpt theo chieu dai dam, chting la phai biet duoc bieu do cua 
lire trirp't do cac to hop lire khac nhau tac dung. Co 4 to hop tai trong tac dung len neo. 

'’.6.2.4. To hop chinh l: ITnh tai 2 + Hoat tai dat orphan duong dudng dnh hitdrng 


Bang 7-17. Luc truot do to hop chinh 1 


r .." 

i 

Hoat tai (duong) 

ITnh tai 

2 (n u2 >l) 

£T,= T ht+ T u2 
(kg/cm) 

i iet dien 

o„, cn 

V 

(kg/cm) 

0 12 111 

T lt2 

(kg/cm) 

Tai Goi 

51.56 

477,08 

27.05 

230,32 

707,40 

Tai L/8 

34,28 

317,19 

13.27 

112,99 

430,18 

Tai 174 

27,32 

252,79 

8,85 

75,35 

328,14 

Tai 3L/8 

22,09 

204,40 

4.42 

37,63 

242,03 

Tai L/2 

17,20 

159,15 

0,00 

0,00 

159,15 
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Bang 7-18. Tilth so luong nco tlieo to hop chinh 1 


Doan 

(cm) 

T 

(kg) 

So hang 
neo tmh 

So hang 
neo chon 

Khoang each 
(cm) 

Goi den L/8 



13,80 

20 

15,0 

L/8 den L/4 

300 

113.748,00 

9,20 

10 

30,0 

L/4 den 3L/8 

300 

85.525.50 

6,92 

10 

30.0 

3 L/8 den L/2 

300 

60.177.00 

4.87 

6 

50.0 


Ket luan: 

Tren doan lu goi can den L u /8 bo ti f 20 neo 
Tren doan tir L u /8 den L u /4 bo trf 10 neo 
Tren doan tir L u /4 den 3L„/8 bo trf 10 neo 
Tren doan tir 3L„/8 den L u /2 bo trf 6 neo 

7.6.2.5. To hop chinh 2: Tinh tdi 2 + Hoot tdi dqt o' phdn dm ciia duong anh huong 
Lire tru'Ot khi boat tai dat 6 phan am ciia du'dng anh hu'o'ng 

Lire trirot do tmh tai 2 neu am lay he so vuot tai Ion hon 1; neu dirong lay he so vuo't 
tai nho hon I. 

Xet to hop nay de bo trf neo nghich (co phuong nguoe voi neo thuan). 

Dung cac cong thu'c da truth bay 6 tren ehung ta co lire tarot do id hop chinh 2 nhir sau: 

Bang 7-19. Luc truot do to hop chinh 2 


Tiet dien 

float tai (am) 

Tinh tai 2 (n u2 =0,9) 

- r 2=T h ,+T (l2 

Qhi (T) 

T hl (kg/cm) 

Q„2 (T) 

T It2 (kg/cm) 

Tai Goi 

0,00 

0,00 

16,23 

138,19 

138.19 

Tai L u /8 

-2,70 

-24,98 

7,96 

67,77 

42,79 

Tai L u /4 

-7,09 

-65,60 

5,31 

45,21 

-20,39 

Tai 3L u /8 

-12,15 

-112.42 

2,65 

22.56 

-89.86 

Tai L l( /2 

-17,20 

-159,15 

0.00 

0,00 

-159.15 


Nhdn xet: 


Dira vao bang tren de dang nhan thay cac gia tri lire truot duong ciia td hop 2 deu nho 
hon td hop 1, nen ta khong can tmh so lirong neo do cac gia tri lire truot duong ciia to 
hop 2. 

Td hop 2 nhiim muc dfch xac dinh lire truot co chidu nguoe lai so \ oi id hop 1. do vay 
of day chung ta chi quan tarn tdi phan dien tfch am ciia bieu do luc truot. 
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lkin“, 7-20. tHill so luong neo then to hop chinh 2 


Doan 

L, 

(cmi 

t 

ikg) 

So hang 
neo n'nh 

So hang 

neo chon 

Khoang each 
(cm) 

( !oi den l./S+2.03m nliOm A) 
plum lire turpi throng 

503 

31.490.19 

2.55 

3 

167,7 

I )iem A den 31./8 


-17.526.42 

-1.42 

-2 

198,5 

al./S den 172 

300 

-37.351.50 

_ ... 

-3,02 

-4 

75,0 


,\ 7 tun \i'i. 

Tien doan lu gbi den L/8+2.03m (diem A) - phan lire trirat dirong chieu dai 503cm 
Oo m' 3 neo. khoang each giiia cac neo la 167.7 Ion lion so voi id hop 1(15 den 30 cm). 

I ren doan cac doan eon lai la thay khoang each giiia cac neo cua to hop 2 Ion hon so 
\ oi to hop 1 nen ta chon iheo id hop 1. 

Chu v: Dau am irong col "so neo n'nh" bieu thi do la neo nghich. 

7 .6.2.6. To hop phu 3: Tinh lai 2 + Hogt tcii din d' phan duong du’d'ng dnh iiucmg + 
chenh lech nhiet do am (A t = -15 'C) 

Luc tnrot khi hoai lai dal o phan dirong cua dirdng auh hirdng 

Luc nuoi do tinli lai 2 neu dirong lay he so uroi lai Ion hon 1; neu am lav he so virpt 
lai nhd hon 1 

Chenh lech nine! do am (At -- -15°C). 

Xei to hop nav do bo in' neo liman. 

Bang 7-21. Luc trirot do to hop phu 3 



1loal lai (n 

ii - 0.8n h ) 

!7nh lai2 

( n„ 2 > 1 ) 

T 

^ = T hl+ T lt2 +T nd 

(kg/cm) 

l iei dicn 

Qi„ : 
(i) 

«lu 

(kg/cm) 

Qu2 

(T) 

1 u2 

(kg/cm) 

‘nil 

(kg/cm) 

Tai dau dam 


381.66 


230,32 

207,20 

819,18 

l ai goi 

Tai L/8 

51.56 

381,66 

27,05 

230,32 

157,47 

769,45 

34.28 

253.75 

13.27 

1 12.99 


366,74 

l ai L/4 
■ 

25,91 , 

191.79 

8.85 

75,35 


267,14 

lai 3L/S 

r 

20,81 ! 

154.04 

4.42 

37.63 


191.67 

Tai 1./2 

15.74 ; 

1 16.51 

0.00 

i 

0.00 j 

116,51 






Bang 7-22. Tinh so luong neo theo to hop phu 3 


Doan 

L doan ( cm ) 

T (kg) 

So hang 
neo tinh 

So hang 
neo chon 

Khoang each 
(cm) 

Dau dam den go'i 

30 


1,93 

~) 

15,0 

Goi den L n /8 




15 

20,0 

Dau dam den L [t /8 

330 



17 


L u /8 den L u /4 

300 

95.082,00 

7,69 

8 

37,5 

L u /4 den3 L u /8 

300 

68.821,50 

5,57 

6 

50 

3L u /8 den L u /2 

300 


3,74 

4 

75,0 


7.62.7. To hap phu 4: Tinh tai 2 + Hoat tai dat ti phan dm cua dating anh hating + 
co ngot va chenh lech nhiet do daang (At = 30°C) 


Lire trirgt khi hoat tai dat a phan am cua duong anh hirdng (n’ h = 0.8n h ). 

Luc truol do tinh tai 2 neu am lay he so vuot tai Ion hon 1; neu duong lay he so vuot 
tai nho hon 1. 

Lire truot do co ngot va chenh lech nhiet do duong. 

Xet to hop nay de bo trf neo nghich. 

Bang 7-23. Luc truot do to hop phu 4 


Tiet dien 

Hoat tai (n’ h = 0,8n h ) 

llnh tai 2 (n u2 <1) 

1 Shl' 
(kg/cm) 

ZT,—Tht + T u2+ T S hT 
(kg/cm) 

Qht (T) 

T h , 

(kg/cm) 

Qu2 (T) 

t u2 

(kg/cm) 

Tai dau dam 





-844,00 

-844,00 

Tai goi 

0 

0,00 

16,23 

138,19 

-641,44 

-503,25 

Tai L/8 

-2,16 

-23,99 

7,96 

67,77 


43,78 

Tai L/4 

-5,184 

-47,97 

5,31 

45,21 


-2,76 

Tai 3L/8 

-8,656 

-80,09 

2,65 

22,56 


-57,53 

Tai L/2 

-12,592 

-116,51 

0,00 

_ 

0,00 


-116,51 


Bang 7-24. Tinh so luong neo theo to hop phu 4 


Doan 

Chi6u dai doan 
(cm) 

T 

(kg) 

So neo 

tinh 

So neo 

chon 

Khoang each 
(cm) 

Diiu dam den each goi 2,74m (D2) 

304 

-89.154,00 

-7,21 

-8 

38 

Tir die’m D2 den L/8 + 2,62m 
diem D3 (luc truot duong) 

310 

7.405,90 

0,60 

1 

310 

Tir di6m D3 den L/2 

616 

-403,94 

-0,03 

-I 

616 
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7/ .3. Bo tri nco 

Doan L„: Thong thuong dua vao to hop ! de bo m nco thuan va t6 hap 2 de’ bo tri neo 
ngliich. kiem Ira khoang cadi nco tren cue (loan co thou man to hop 3 va 4 khong? 

f ai dau dam: Dua vao to hop 3 va 4 de ho trf nco tai dau drim. 

Cong co the phai chinli lai \ ice bo trf nco sao cho hop Iv nhat va dam bao thoa man 
tat ca cue to hop tinil loan va cac yen can can tao. 

Kicm tra lue tae dung len nco dau tien a phfa dau dam: Gia thiet neo phai chiu lire 
truut trong pham vi chicu dai 13cm va lung dp bieu do lire trirol bang: 707,40 kg/cm nhir 
\a\ lire tae dung len mot hang nco (lay theo dicn tich hinh chCr nhat) bang 10.611,00 < 
I 2.362,86 do do dai ycu can. 

7.7. TINH LIEN KET BIEN DAM VOI SliON DAM 

Bid'll dam \ a suem darn dupe lien kcl voi nhau bang mod ban goc co be mat cong 16m, 
i v so giira hai canh cua moi ban la 1:2. chicu cao eua canh nho moi han la 10 mm, he so 
inoi han 0,7. 

Do dac diem la dam lien hop nen cluing la phai xct t.ii trong tae dung trong giai doan 
nao ph;ii urang imvoi dac trirmz hinh hoe trong giai doan do. 

De don gian \a van dam bao cluu lire cluing la lay gia tri Q lan nhat trong cac giai 
doan cua cac dam dc tinli loan. 


Bang 7-25. Eire tnrpt tae dung vao moi han qua cac giai doan 



Don \ i 

Tai trong tae dung 

1inh tai 1 

17nh tai 2 

Hoat tai 

G max i 

T 

20.61 

27,05 

51,56 

1' 

cm ’ 

2.548.00 

14.117,90 

17.644,20 

1, 

Cm' 

550.622,53 

1.545.365,97 

1.855.000,87 

* U i 

kg/cm 

95,37 

247,12 

490,42 


Trong do: 

Q, n ix t - lire edit Ion nhat trong giai doan thfr "i" (tinli tai 1, tlnh tai 2, boat tai); 

S b - momcn tlnh cua tied dicn bicn dam thep hoac bicn dam thep va ban BTC2T doi voi 
true (rung boa tuang ling; 

I, - momcn quail linh cua tied dicn a giai doan lam vice thu "i"; 

T () , - lire tnrpt tren mol don vi chicu dai ting voi giai doan thu "i". 
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Luc trirat tong cong lien mot dan vi chieu dai: 

T = IT 0J = 832,91 (kg/cm) 

v j 

Lug suat tiep cua moi ban do luc tnroi: x T =-= 594,94 (kg/cm 2 ) 

2A h 

Luc cue bo do banh xe dat true tiep xac dinh theo cong thirc: 

v _ n t> p ( 1 + i l ) 

° a, +2H 

Trong do: 

H - la chieu cuo tinh lir mat ban BTCT den mep duai ban bien lien H = 20 + 2 -- 22(cm) 
(bo qua chieu day lap phu se nguy hiem han); 

a 2 - chieu dai tiep xuc cua banh xc, a-, = 20cm; 

P - tai trong banh xe, P ino = 6t; P MK8l) = lOt; 

n h - he so viral tai, H30: n h = 1,4; HK80: n h =1,1; 

1 +p - he so xung kich. 

Luc cue bo do banh xe HK80 dat true tiep: 

m P( 1 +p) 

V --JL-4-— = 171,88 (kg/cm) 

a-, + 2H 

Oim suat do banh xe HK80 dat true tiep; i v = = 122,77 (ku/cur ) 

‘ 2A h 

Luc cue bo do banh xe H30 dat true tiep: 

n h P (1 + fa) 

V () =-^-A-— = 162,8 (kg/cm) 

a,+2H 

Uiig suat do banh xe H30 dat true tiep: t s = = 116.29 (kg/cm 2 ) 

Uiig suat do banh xe MK80 dat true tiep Ion han do xe H30, mat khac luc truoi do 
boat tai tinh a tren cung do xe HK80 gay ra, vay ling suat long cong la do tinh tai n't 
boat tai HK80 tac dung \ao moi ban la: 

x = yj T-y + xl = 607,48 (kg/cnr) 

Ta lhay t = 607,48 < 0,75R 0 = 0,75 x 2.700 = 2.025.00(kg/cnr) nhu vay moi ban 
dam bao chin lire. 
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7.S. KIKM IRA ON DIM! Cl A DAM 'I'HEP LIEN HOP VO I BTC I 

Thco chicu Joe cau co 9 dam ngang va dal each nhau 3m, nhu vay lai giua nhip co 
nidi dam ngang. 

Thco dicu 3.41 QT 79 "ndi lire doe true lay theo ting suat a trong lam mat cal cua 
eanh. o giua chicu dai tu do cua no" do do tiet dien kiem Ira nam giua khoang 3L/8 

den L/2. 

I a i irong lac dung: tmh lai 1 va trong 1 irong van khuon. 

. . j\ 1 • ^ + M I j T 

+ Momen tmh loan do tlnh lai 1: M, = . ; • 1 .. ' = 119,76(Tm) 

■+• Dien lich tiet dien ban bicn: F h =40 (cm) 

+ Momen quan tmh cua ban bicn doi vo'i true thang dung: I bv = 1333,33 (cm 4 ) 

+ Ban kinli quan 1 full cua ban bicn: 

+ Chicu dai nr do cua ban bicn: 

+ Do manli cua ban bicn : 

■+ 11c so Irict giam sue chin lire: 

• Ung sual lai trong tarn bicn dam: 

Nhu vav — = 1,759 < R () = 2700 (kti/cm 2 ) do do dam dam bao on dinh tong the. 

<P 


r = 


‘bv 


1.200 


= 5,77 (cm) 


Iy V 36 
1 0 = 3 (m) 

7. - ill = 51,90 

i 

ip = 0.788 

a, = — v. = 1,386 (kg/cm 2 ) 


7.9. I INH TOAN DO V()N(i 


Do vonsi do tmh tai tieu cliuan 


‘in 


3 ..Pic 


xi^_ = 5.83 cm 


384 E S I S 


Do vonu do tlnh tai lieu chuan 2: 


Vx. P-‘ 


384 1 • IN,. 

Do voim do co neot cua bet one ban: 


= 1.309 cm 


‘Sh 


I bli , Sii 
( CT :, +^l 


hxE s 8 


1.224 cm 
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Do vong do doan xe H30: f H -, () = 


Ic 1 


384 E s I stc 


= 1,46 cm 


Do von 2 do ngudi: 


L, =—x - P *-- - = 0.25 cm 


ns* 


384 E s I src 


Tong do vong do doan xe H30 va nguo'i: f H30 + ( n „= 1,71 cm 
Do vong do xe HK80: 


5 „ PJ' 


HK St) 


= 2,65 cm 


fh - 


384 E s I stc 

f u- J ul + J 112 + *»= 8 ’ 36 cm 

2,65 cm 
104,80 mm 

7.10. K1EM TOAN DAM CO XET ANH Hl/ONG 11/ BIEN THEO PHl/ONG 
PHAP BAN MONO 


Do vong do tmh tai: 
Do hoat tai: 

Do vong cau tao tfnh: 


Voi so lieu nhu tren, phan du'di day trinh hay viec tfnh loan dam thep hen hop voi 
BTCT ma 6 day anh huong cua tu bien dupe xac dinh theo plurong phap ban mbng cua 
Streleski. 

7.10.E Xac clinh Mo dun dan hoi co hieu 


Dac trurng cuoi cung cua tir bien cp k = 1,5 

Bien dang dan hoi cua thep trong doan L khi co lire ep'don vi dat tai mire trong tarn 
cua belong : 


^ST.C 


L , LZjsv 

E- s f'sr 


0,0000000063. 


Bien dang dan hoi cua belong trong doan L do luc don vi : 

5 CC = -t— = 0,0000000006. 

E C F C 


Tmh s kn 


F f i 7- h 

1 C 1 | ^C.ST 

n l v ^ST J 


9,8174 


He so a = 0,1297; He so p = 1,2733. 

Mo dun dan hoi co hieu E dl =120593,1905. 
Do do lie so n 9 = 17,4. 
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7.10.2. Dae trun” innh hot cua tiet dien lien hop to xet tir bien 


Npi dung 

Don 

vi 

Gia tri 

. \ so giua mo dun dun hoi ciia thep \a BT (n->) 

cm 

17.4 

Bien i iV h i irong throng 

enr 

618,4 

i in irong lam etia net dien lien hop khong xet den lir bien eo ngot 
taeh mep Iren dam thep ve plua dirdi 

cm 

30 

: Khoang cacli lir irong lam dam lien hop den bien dirdi cua dam thep 

cm 

80 

: Khoang each tir trong lam dam lien hop den bien lien cua dam thep 
| va bien dirdi BT 

cm 

30 

. Khoang each lir irong lam dam lien hop den bien Iren cua belong 

cm 

50 

Mi men quan link net dien lien hop khong ke tir bien co ngot 

cm 4 

1.418.524,984 


7,10.3. kiem tra unjii suat phap do to hop climb 




Ung 

suat 



Dtrui tlain thej) 

Tren dam thep 

Dirdi ban belong 

Tren ban belong 

Gun (loan 1 

1.017,1 1 

-1.452,69 

0,00 

0,00 

Gia. diKin 2 

598.71 

-224,51 

-12,90 

-21,51 

1 loa. lai 

1.143,03 

-153.19 

-22,86 

-58,04 

l ong ting suat 

2.758.85 

-1.830,39 

-35,76 

-79,55 

Ket iuan 

Dal 

Oat 

Dai 

Dai 


".10.4. Kiem Ira vbi to hop phu 


Bring 7-26. Bang tong hop irng suat to hop phu 1 



Uhg suat (kg/cm 2 ) 

Dirdi dam ihep 

Tren dam thep 

Dirdt ban belong 

Tren ban belong 


1.017,11 




(ihtdoan2 


- 224,51 

-12,90 

- 21,51 

Dial uit 

866.86 

-116,18 

- 17,34 

- 44,02 

\i = 30 1 ' 

241.47 

72,25 

10,84 

0,55 

63 ngot 

76.86 

-297,22 

9,21 

4,11 

13 lg I S 

2.801.01 



-60,87 

Ktt luan 

Dal 

Dal 

■ 


Dat 
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Bang 7-27. Bang tong hop urng suat to hop phu 2 



Log suat (kg/cnr) 

Dirdi dam thep 

Tren dam thep 

Dudi ban belong 

Tren ban belong 

Giai doanl 

1.017,11 

-1.452,69 

0,00 

0.00 

Giai doan 2 

598,71 

-224,51 

-12,90 

-21,51 

Moat tai 

866,86 

-116,18 

-17,34 

-44.02 

At = -15° 

-120,74 

-36,12 

-5,42 

-0.28 

long US 

2.361,94 

-1.829,50 

-35,66 

-65,81 

Ket luan 

Dal 

Dat 

• 

Dat 

Dat 


7.10.5. Kieni tra ung suat tiep 


Bang 7-28. Bang ghi ket qua ti'nh ung suat tiep 


Tai trong 

S (cm 1 ) 


Q(t) 

Trui\ 

na 

Dam 2 

Dam 1 

Dam 2 

Do tlnh tai 1 

6.086,20 


mm 

20,61 

126,56 

126.56 

Do tlnh tai 2 

13.359,90 

1.418.524,98 

27,05 

11,41 

141.53 

59.70 

Do boat tai 

17.753,10 


30,14 


160,25 

274,14 

Tong 

428,34 

460.40 

Ket luan 

Dat 

Dat 


Ta thay max cua x max = 460,40 < 0,6 x (C x 0,6 xR 0 ) = 972,00 (kg/cm 2 ) nhu vay 
khong can thiet phai kiem tra ung suat tuong ducmg. 

7.10.6. Ti'nh loan neo 

7.10.7. Luc truot do co ngot 


Bang 7-29. Bang ti'nh luc truot do co ngot 


£ 

s c 

° SIC 

Y s'rc 

_Sh 

° c 

Tsh 

l Sli 

0,0002 

11.485,7 

-40 

6,66 

33.300 

532.8 


7.10.8. Luc hoc 6 dau dam 

Bang 7-30. Ket qua ti'nh luc boc do co ngot va thay doi nhiet dp khong deu 

tai dau dam va bieu do phan bo 


V. Sh ( k §) 



I -hoc ( cm ) 

Yhoc (kg/cm! 

5.328,00 

4.144,00 


31,25 

606,208 


104 








































Bang 7-31. Lire truol do to hop chinh 1 



1 leal la 

i (dirang) 

! 

Tinh tai 

2 (n u2 >1) 

I 

VT r P i T 1 

1 let dien 

Q h .(T) 

l'h, 

(kg/cm) 

Qh2 ( 1 ) 

*U2 

(kg/cm) 

il|-l hl +li 

(kg/cm) 

'ai gbi 

51,56 

477,08 

: 27.05 

219,19 

696,27 

;u 178 

34.28 

317,19 

13.27 

107,53 

424,72 

ai 1 74 

27.32 

252,79 

8.85 

71,71 

324,50 

ai 31.78 

22.09 

204,40 

4.42 

35,82 

240,22 

ai 172 

17.20 

159,15 

0.00 

0,00 

159,15 


Bang 7-32. Tinh so lirong neo theo to hop chinh 1 


Doan 


Cioi don L/8 
178 den 174 
174 den 3L/8 
3l./Xd2nL/: 


l-u 

(cm) 

r 

(kg) 

So hang 
neo tinh 

So hang 
neo chon 

Khoang each 
(cm) 

168448.50 

13,60 

20 

168.148,50 

13,60 

112.383.00 

9,09 

10 

1 12.383,00 

9,09 

84.708.00 

6,85 

10 

. 

84.708,00 

6,85 

59.903,50 

-1,85 

6 

- 

59.905,50 

4,85 


Vdi each tinh tirong tu' nhu iron xac dinh diroc lire trirrrt va bo trf cac neo theo cac to 
i kink. 


7.10.9. Tinh toan do vong 
Do \ bnu do tinh tai lieu chuan i: 


—— x = 5.83 cm 

384 E S J S 


Do vong do tinh tai lieu chuan 2; 


5 .. p.a 

384 E s I' m . 


Do vong do co ngot cua belong ban: 

( CT lr + CT d 

f sh ~ ; ~ 


= 1,426 cm 


hxE s 8 


x — = 1,166 cm 


Do von 2 do doan xe H30: 


3 p„r 

384 E s 1 stc 


= 1,46 cm 


105 






Do vong do ngu'6'i: 



^84 B S I^. C 


0,25 cm 


T6ng do vong do doan xc H30 va ngiroi: f mo + f = 1,71 cm 


Do vong do xe HK80: 


Do vong do Unh tai: 
Do vong do boat tai: 
Do vong cau tao tinh: 


1 HKko 



384 Eclc 


SSTC 


2,65 cm 


- *ul + 1 n2 + J Sh- cm 


2,65 cm 
105,40 mm 
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